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"The  Queen  is  conviiiced  that  the  President  will  join  with  her  in  fervently  hoping 
that  the  Electric  Cable  which  now  connects  Great  Britain  with  the  United  States, 
will  prove  an  additional  link  between  the  nations  whose  friendship  is  founded  upon 
their  common  interest  and  reciprocal  esteem." 

Mrat  Message  over  the  AtlwnUo  CdbUr— August  16, 1866. 
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THE   STORY  OF  THE  TELEGKAPH. 


CHAPTER  I. 


THE  SCIENCE  OF  TELEGRAPHY — ITS  INCEPTION"  AND 
PROGEESS — GRADUAL  DEVELOPMENT  AND  PERFEC- 
TION. 

THE  completion  of  the  Atlantic  Telegrapli,  the  unap- 
proachable  triumpli  wliicli  lias  just  been  achieved 
in  the  extension  of  the  submarine  electrical  Cable  between 
Europe  and  America,  has  been  the  cause  of  the  most  exult- 
ant burst  of  popular  enthusiasm  that  any  event  in  modern 
times  has  ever  elicited.  So  universal  and  joyful  an  expres- 
sion of  public  sympathy  betokens  a  profound  emotion 
that  will  not  immediately  pass  away.  The  laying  of  the 
Telegraph  Cable  is  regarded,  and  most  justly,  as  the 
greatest  event  in  the  present  century ;  and  it  is  with  the 
desire  to  meet  the  popular  demand  for  an  authentic  and 
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concise  history  of  tMs  great  event  tliat  the  authors  of  thia 
volume  have  undertaken  their  task,  and  not  with  the 
expectation  that  they  shall  be  able,  in  the  very  brief 
time  afforded  them,  to  present  the  world  with  a  volume 
entirely  worthy  of  the  importance  of  the  subject.  The 
history,  such  as  it  is,  will  at  least  have  the  merit  of  cor- 
rectness. 

The  completion  of  the  Atlantic  Telegraph  may  be 
regarded  as  the  crown  and  complement  of  all  past  inven- 
tions and  efforts  in  the  science  of  Telegraphy ;  for  great 
and  startling  as  all  past  achievements  had  been,  so  long 
as  the  stormy  Atlantic  bade  defiance  to  human  ingenuity, 
and  kept  Europe  and  America  dissevered,  the  electric 
Telegraph  was  deprived  of  the  crowning  glory  which  its 
inventor  had  prophesied  it  should  one  day  possess.  But 
now  the  great  work  is  complete,  and  the  whole  earth 
will  be  belted  with  the  electric  current,  palpitating  with 
human  thoughts  and  emotions.  If  we  reflect  for  a 
moment  that  the  great  Atlantic  Cable  is  the  connecting 
link  between  America's  web- work  of  forty-five  thousand 
miles,  and  Europe's  system  of  fifty-five  thousand  miles 
of  Telegraph  wires,  thus  forming  a  vast  inter-connected 
system  of  a  hundred  thousand  miles  of  wires,  more  than 
sufficient  to  put  a  quadruple  girdle  round  the  globe, 
some  conception  of  its  immense  significance  may  be 
gained. 

In  this  history,  it  is  the  aim  of  the  authors  to  include 
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witMn  tlie  scope  of  tlieir  work  an  account  of  tlie  deve- 
lopment of  the  Telegraphic  system,  its  beginnings  and 
applications,  its  rapid  improvements  and  almost  miracu- 
lous extension  over  the  civilized  parts  of  the  earth. 

Of  all  the  marvellous  achievements  of  modern  science,  the 
Electric  Telegraph  is  transcendentlj  the  greatest  and  most 
serviceable  to  mankind.  It  is  a  perpetual  miracle,  which 
no  familiarity  can  render  commonplace.  This  character  it 
deserves  from  the  nature  of  the  agent  employed  and  the 
end  subserved.  For  what  is  the  end  to  be  accomplished, 
but  the  most  spiritual  ever  possible  ?  Not  the  modifica- 
tion or  transportation  of  matter,  but  the  transmission  of 
thought.  To  effect  this  an  agent  is  employed  so  subtle 
in  its  nature,  that  it  may  more  properly  be  called  a 
spiritual  than  a  material  force.  The  mighty  power  of 
electricity,-  sleeping  latent  in  all  forms  of  matter,  in  the 
earth,  the  air,  the  water;  permeating  every  part  and 
particle  of  the  universe,  carrying  creation  in  its  arms,  it 
is  yet  invisible  and  too  subtle  to  be  analysed.  Of  the 
natural  effects  of  electricity,  the  most  palpable  examples 
occur  in  atmospheric  manifestations;  but  its  artificial 
generation  and  application  are  the  mightiest  scientific 
triumphs  of  our  epoch.  It  was  but  little  more  than  a 
hundred  years  ago  that  Franklin's  immature  experi- 
ments demonstrated  the  absolute  identity  of  lightning 
and  electricity.  Since  then  various  mechanical  contri- 
vances have  been  devised  for  liberating  this  subtle  but 
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potent  power  from  its  dark  windings  in  the  prison-house 
of  material  forms ;  the  result  of  which  is,  that  the  electric 
fluid  may  be  produced  and  employed  in  any  desired 
quantity  and  with  any  required  intensity.  Thus  the 
same  terrific  agent  which  rushes  with  blinding  and 
crushing  force  in  the  lightning,  has  been  brought  under 
the  perfect  control  of  man,  and  is  employed  at  his  will 
as  an  agent  of  his  necessities.  With  dissolving  energy 
it  effects  the  most  subtle  chemical  analyses,  it  converts 
the  sunbeam  into  the  limner's  pencil,  employs  its  titanic 
force  in  blasting  rocks,  dissolves  gold  and  silver,  and 
employs  them  in  the  gilding  and  plating  of  other  metals ; 
it  turns  policeman,  sounding  its  whistle  and  alarm-bell ; 
and  lastly,  applies  its  marvellous  energy  to  the  trans- 
mission of  thought  from  continent  to  continent  with 
such  rapidity  as  to  forestall  the  flight  of  Time,  and  inaugu- 
rate new  realizations  of  human  powers  and  possibilities. 

The  efficacy  of  the  Electric  Telegraph  depends  on  the 
power  to  produce  at  will  the  three  following  effects  : — 

1st.  To  develope  the  electric  fluid  in  any  desired 
quantity. 

2nd.  To  transmit  it  to  any  required  distance  without 
any  injurious  diminution  of  its  force. 

3rd.  To  cause  it  upon  its  arrival  at  any  required  point 
to  produce  some  sensible  effects  wliich  may  serve  the 
purpose  of  written  or  printed  characters.* 

*  Lardner.     The  Electric  Telegraph. 
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Every  practical  application  must  have  its  ground  and 
genesis  in  some  scientific  conception  ;  it  must  pre-exist  in 
the  mind  as  law,  before  it  can  assume  substantive  shape 
in  the  world  of  concrete  realities.  Thus  practical  navi- 
gation is  the  result  of  mathematical  discoveries  and  ob- 
servations, that  run  back  to  the  speculative  labors  of  the 
Greek  geometers ;  and  our  ships  now  navigate  the  track- 
less ocean  with  safety,  guided  by  a  knowledge  of  the 
principles  of  conic  sections  discovered  by  Apollonius 
and  Aristarchus.  A  practical  embodiment  is  real  and 
lasting,  just  in  proportion  to  its  truthful  relation  to  laws 
generahzed  from  the  observation  of  phenomena  in  nature, 
and  any  discovery  is  explained,  when  the  ideal  steps  on 
which  it  depends,  are  set  forth  in  systematic  order. 

It  was  not  until  the  latter  part  of  the  eighteenth  cen- 
tury, that  the  science  of  electrology  began  to  receive 
some  of  those  great  generalizations  which  give  it  a 
rational  character,  and  which,  in  fact,  constitute  it  a 
science.  The  first  serviceable  steps  were  the  distinction 
of  the  two  electricities,  Muschenbroek's  experiments 
with  the  Leyden  Jar,  and  Franklin's  great  meteorolo- 
gical discovery,  which  was  the  first  manifestation  of  the 
influence  of  electricity  in  the  general  system  of  nature. 
The:ie  were  followed  up  by  the  vast  labors  of  Coulomb  and 
Ampere,  bringing  electrical  phenomena  under  the  juris- 
diction of  mathematics.  In  the  year  1820,  Oersted  pub- 
lished to  the  world  his  beautiful  and  comprehensive  dis- 
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covery,  connecting  tlie  laws  of  Electricitj  and  Magnet- 
ism. Ten  years  afterwards,  Arago  and  Faraday  came 
with  tlieir  brilliant  intuitions,  bringing  those  grand 
generalizations  which,  have  been  the  foundation  of  all 
the  magnificent  apphcations  of  the  science  which  have 
since  been  made. 

Such  is  a  brief  and  rapid  view  of  the  development  of 
the  science  of  Electrologj.  How  practical  applications 
have  kept  pace  with  abstract  conceptions,  and  the  energy 
and  enterprise  of  intelligent  men  have  been  all  the  while 
fully  abreast  with  the  discoveries  of  science,  remains  to 
be  proved. 

It  would  seem  to  be  necessary  to  the  perfection  of 
every  great  discovery,  that  it  should  pass  through  a  series 
of  rudimentary  and  embryonic  stages  before  it  can  gain  a 
serviceable  and  rational  form.  Through  such  stages  did 
the  applications  of  steam  pass,  as  witness  the  numerous 
experiments  for  centuries  previous  to  its  receiving  the 
foundation  in  science,  from  which  alone  we  derive  all 
our  power  over  this  force.  Telegraphy,  too,  has  had  to 
pass  through  analogous  processes  of  development.  To 
the  present  generation,  who  have  seen  this  greatest  of 
modern  arts  grow  up  under  their  own  eyes  within  the 
past  ten  or  twelve  years,  it  can  hardly  seem  possible  that 
they  have  been  present  at  the  very  birth  and  adoption  of 
this  great  idea.  But,  notwithstanding  that  the  art  is  so 
new,  and  has  been  so  suddenly  brought  to  perfection,  the 
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idea  is  old,  and,  like  other  great  ideas,  lias  liad  to  strug- 
gle ttrough  long  ages  for  its  perfect  development.  There 
were  many  abortive  experiments  through  the  century 
and  a  half  preceding  the  first  practical  success.  Fruit- 
less though  the  greater  part  of  these  experiments  were, 
yet  they  were  all  necessary  or  inevitable  to  the  final  tri- 
umph. And  as  this  History  will  be  chiefly  occupied 
with  the  triumphs  of  the  telegraphic  art  during  the  past 
twelve  years,  under  the  guidance  of  the  great  scientific 
laws  previously  evolved,  it  will  be  necessary  to  take  a 
glance  at  the  preliminary  endeavors  towards  the  consum- 
mation of  the  great  idea ;  though  from  the  imperfect 
development  of  the  science  of  Electrology,  large  and  per- 
manent results  were  not  possible. 


The  History  of  Telegraphy  may  properly  be  divided 
into  three  periods : 

1st.  From  the  development  of  electricity  by  friction 
to  the  discovery  of  Galvanism,  or  the  production  of 
Electricity  by  the  chemical  union  of  acids  upon  metals, 
in  1790  by  Galvani,  and  by  Yolta  in  1800. 

2d.  From  the  discovery  of  the  Galvanic  or  Yoltaic 
Battery  at  the  beginning  of  the  present  century,  includ- 
ing the  discovery  of  Electro-Magnetism  by  Oersted  in 
1820,  and  Ampere's  first  application  of  the  principles 
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lie  evolved,  up  to  1831,  when  Professor  Henry  disco- 
vered the  method  of  constructing  improved  magnets  in 
connexion  with  properly  arranged  batteries,  so  as  to  pro- 
duce mechanical  effects  at  a  distance. 

3d.  The  Era  of  application,  from  1837,  when  Profes- 
sor Morse  in  America,  and  Cook  and  Wheatstone  in 
England,  respectively  patented  their  telegraphic  inven- 
tions, and  inaiigurated  the  triumphant  and  almost  mira- 
culous successes  which  the  past  twelve  years  have  wit- 
nessed. 

In  the  year  1726  John  "Wood,  of  England,  discovered 
that  electricity  could  be  conveyed  a  long  distance  by 
conducting  wires,  and  in  1747  one  of  the  earliest  appli- 
cations of  the  discovery  was  made  by  Doctor  Watson, 
who  extended  his  experiments  over  a  space  of  four  miles, 
comprising  a  circuit  of  two  miles  of  wire  and  an  equal 
distance  of  ground. 

In  1784*  M.  Lomond,  of  France,  communicated  tele- 
graphic signals  to  a  neighboring  room  by  means  of  a 
pith-ball  electronometer,  acted  upon  by  electricity,  an 
account  of  which  is  narrated  in  "  Young's  Travels  in 
France."  And,  according  to  the  Gorruptes  Bendus^  Seance 
1838,  M.  Belancourt  in  1798  established  a  telegraph 
between  Madrid  and  Aranjuez,  twenty-six  miles  in 
length,  through  which  a  current  of  electricity  was 
forced  and  gave  signals  for  letters. 

*  Phil.  Transactions,  Vol.  XIV. 
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The  first  Galvanic  Telegraph  of  which,  we  have  any 
account  was  constructed  by  Soemering,  of  Munich:  it 
operated  by  the  decomposition  of  water,  and  caused  a 
bell  at  the  opposite  end  of  the  wire  to  ring.  This  was 
the  first  decomposing  or  chemical  telegraph,  and  it  can 
'even  now  be  operated,  according  to  "Jones's  Book  of 
the  Telegraph,"  though  less  rapidly  than  Bain's. 

The  year  1820  was  signalized  by  the  discovery  of 
electro-magnetism  by  Professor  Oersted,  of  Copenhagen. 
This  most  important  discovery  was  at  once  seized  upon  by 
M.  Ampere,  and  embodied  in  the  first  Electro-Magnetic 
Telegraph.  This,  however,  proved  more  an  experi- 
mental than  a  practical  advance  in  the  science.* 

The  next  advance  was  made  by  Mr.  Sturgeon,  of 
England,  who  constructed  the  first  electro-magnet  by 
rolling  a  piece^of  copper  wire  around  an  iron  of  a  horse- 
shoe form.*  He  found  that  when  the  electric  fluid  passed 
through  the  coil  the  inclosed  iron  became  a  magnet,  and 
was  again  demagnetized  in  breaking  the  current.  Addi- 
tional advances  were  made  in  1831,  by  Professor  Henry, 
who  discovered  a  method  to  which  we  have  already 
alluded,  of  forming  magnets  of  great  intensity,  making 
practicable  the  production  of  powerful  effects  at  a  great 
distance.  This  was  indispensable  to  the  creation  of 
electro-magnetic  telegraphing  for  great   distances,   and 

*  Annales  de  Clieinie  et  de  Physique,  1820. 
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was,  of  course,  a  sine  qua  non  to  tlie  possibility  of  tliat 
crowning  acliievement  of  science,  tlie  Submarine  Tele- 
grapbi.* 

In  tbe  year  1823,-Gaii^_and  "Weber  first  constructed 
tlie  simplified  Electro-Magnetic  Telegrapli.  It  was  Gauss 
wlio  first  employed  the  incitement  of  induction,  and  who 
demonstrated  that  the  appropriate  combination  of  a 
limited  number  of  signs  is  all  that  is  required  for  the 
transmission  of  messages.  Weber  discovered  that  a 
copper  wire,  7,400  feet  long,  which  he  carried  over  the 
houses  and  church  steeples  of  Gottingen,  from  the  Obser- 
vatory to  the  Cabinet  of  Natural  Philosophy,  required 

fecial  insulation.  This  was  a  most  important  disco- 
very intEeconstruction  of  telegraphic  lines,  and  has 
been  of  immense  service  in  the  art  of  Telegraphy. 

Such  were  some  of  the  preparatory  steps  through 
which  the  telegraphic  art  passed  previous  to  the  inaugu- 
ration of  the  great  era  commencing  in  1837.  Thus  we 
see  that  the  mighty  achievements  of  the  past  twelve  years 
were  the  results  of  the  conspiring  labors  and  investiga- 
tions of  many  generations  of  patient  workers,  who  were 
denied  the  gratification  of  witnessing  the  final  glories  of 
their  discoveries. 

The  world  has  now  more  than  a  hundred  thousand 
miles  of  Electric  Telegraph.  To  say  that  this  achieve- 
ment marks  an  era  in  social  life,  is  not  to  give  it  the 

*  Silliman's  Jour.  Vol.  XIX. 
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proper  characterization.  It  marks  an  area  in  tlie  unfold- 
ing of  tlie  human  mind.  The  Telegraph  has  more  than 
a  mechanical  meaning;  it  has  an  ideal,  a  religious,  and  a 
prospective  significance,  far-reaching  and  incalculable  in 
its  influences. 

The  inspired  author  of  the  Book  of  Job  exclaims 
in  an  interrogatory,  meant  to  bear  the  burden  of  the 
impossible,  "  Canst  thou  send  lightnings  that  they  may 
go,  and  say  unto  Thee,  here  we  are  ?  "  But  this  is  pre- 
cisely what  science  has  done  in  the  Electric  Telegraph. 
In  all  our  cities  there  are  buildings  in  the  cellars  of  which 
machinery  exists  for  the  fabrication  of  lightning,  which 
is  supplied  to  order,  at  a  very  moderate  price,  in  any 
quantity  required,  and  of  any  desired  force,  which  is 
conducted  for  thousands  of  miles  across  rivers,  through 
forests,  over  mountains,  and  down  through  the  dark 
depths  of  the  ocean.  And  this  lightning  is  made  the 
vehicle  of  thought,  to  carry  messages  to  the  extreme  ends 
of  the  earth,  between  two  beats  of  the  pendulum  of  a  clock. 
The  fabled  horses  of  Arabian  tales,  and  the  famous  legend 
of  le  Beau  Pecopin's  midnight  ride  round  the  world,  are 
tame  in  the  comparison  of  the  realities  of  Telegraphy. 

It  has  been  the  result  of  the  great  discoveries  of  the 
past  century,  to  effect  a  revolution  in  political  and  social 
life,  by  establishing  a  more  intimate  connexion  between 
nation  and  nation,  with  race  and  race.  It  has  been  found 
that  the  old  system  of  exclusion  and  insulation,  are  stag 
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nation  and  deatli.  National  health  can  only  be  main- 
tained by  the  free  and  unobstructed  interchange  of  each 
with  all.  How  potent  a  power,  then,  is  the  telegraphic 
destined  to  become  in  the  civilization  of  the  world! 
This  binds  together  by  a  vital  cord  all  the  nations  of  the 
earth.  It  is  impossible  that  old  prejudices  and  hostilities 
should  longer  exist,  while  such  an  instrument  has  been 
created  for  an  exchange  of  thought  between  all  the 
nations  of  the  earth. 

Such  is  the  vista  which  this  new  triumph  of  the  might 
of  human  intelligence  opens  to  us.  Every  one  must 
feel  stronger  and  freer  at  the  accession  of  such  an  in- 
crease of  power  to  the  human  family,  as  has  been  con- 
ferred upon  it  by  the  success  of  the  Ocean  Telegraph.  It 
shows  that  nothing  is  impossible  to  man,  while  he  keeps 
within  the  sublimely  imperious  orbit  of  Nature's  laws. 

"  The  fdture  hides  in  it 
Gladness  and  sorrow : 
We  press  still  thorow, 
Naught  that  abides  in  it 
Daunting  us,  Onward." 


CHAPTER  11. 

LAND  AND  OCEANIC  TELEGRAPHS. 

THE  entire  history  of  the  Magnetic  Telegraph  is 
compressible  within  very  narrow  limits.  The  first 
Telegraphic  line  in  the  United  States  was  erected  only 
fourteen  years  ago.  But  twenty-one  years  have  passed 
since  the  first  English  patent  for  a  Telegraph  was  issued. 
A  period  of  thirty-nine  years  has  elapsed  since  the  dis- 
covery and  first  application  of  electro-magnetism.  A 
space  of  a  trifle  over  a  third  of  a  century,  therefore, 
embraces  the  era  of  Telegraphic  operations.  The  accom- 
plishment of  the  last  great  feat  of  underlaying  the  ocean 
suggests  the  propriety  of  a  retrospect  of  early  attempts. 

The  discovery  of  electro-magnetism  is  due  to  Professor 
Oersted,  of  Copenhagen,  who  announced  the  new 
principle  in  1819.  The  discovery  was  seized  by  M. 
Ampere,  the  eminent  French  physicist,  who  in  the 
following  year,  invented  an  electro-magnetic  telegraph,  in 
which  he  used  as  many  wires  as  there  were  letters,  and 
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broke  and  restored  the  circuit  by  keys,  similar  to  those 
used  in  the  House  patent.  This  attempt  was  purely 
experimental.  It  was  never  practically  tested.  No 
current  was  obtained  of  sufficient  force  to  traverse  any 
considerable  distance : — the  idea  of  using  the  earth  to 
complete  the  circuit;  the  possibihty  of  employing  a 
single  wire ;  any  method  of  recording  the  magnetic 
current,  in  other  words,  of  not  only  making  it  speak,  but 
of  reporting  and  preserving  its  utterances,  all  these  were 
unknown  elements,  which  it  was  left  for  the  present 
generation  to  discover.  The  first  advance  was  made  by 
Professor  Joseph  Henry,  then  of  Princeton  College, 
now  of  the  Smithsonian  Institution,  who,  by  the  con- 
struction and  novel  combination  of  magnets,  in  the  year 
1831,  demonstrated  the  possibility  of  transmitting  the 
current  over  long  distances ;  a  revelation  indispensable  to 
the  construction  of  a  submarine  telegraph.  In  1833, 
•  Weber,  a  .German  experimenter,  found  that  a  coj)per 
wire  which  lie  carried  over  sundry  houses  and  church 
steeples  of  G-ottingeii^ecLuired  no  especial  insulation  ;  a 
fact  of  great  practical  value  to  telegraphing  upon  laud. 
The  year  1837  famished  several  additions  to  j)revious 
knowledge ;  and,  in  fact,  may  be  regarded  as  the  epoch 
of  the  inland  telegraphic  system.  In  July  of  that  year, 
Steinheil  put  in  use  a  registering  electro-magnetic 
telegraph  between  Munich  and  Bogenhaussn,  wherein 
clock-work  was  employed  to  pass   a  ribbon  of  paper 
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througli  the  machine  iiiider  a  deflected  needle,  wHch 
impressed  upon  it  dots  and  marks,  accepted  as  represen- 
tations of  the  several  letters  of  the  alphabet.  A  few 
days  before  the  Steinheil  apparatus  was  set  to  work, 
Messrs.  Cooke  and  "Wheatstone  obtained  their  English 
patent  for  a  telegraph  using  a  deflective  point,  the  patent 
bearing  date,  June  12, 1837.  Their  specific  improvement 
was  the  use  of  transmitting  or  relay  magnets. 

In  the  year  1885,  Mr.  Samuel  F.  B.  Moese,  of  New 
York,  constructed  a  rude  apparatus  for  telegraphic  expe- 
riments in  the  University  of  the  City  of  ISTew  York. 
Seventeen  hundred  feet  of  wire  were  stretched  around 
the  walls  of  a  small  apartment,  and  connected  with  a 
recording  machine  of  rough  construction.  This  experi- 
ment proved  the  practicability  of  the  Telegraph.  The  first 
word  indicated  through  the  action  of  the  electric  current 
was  "  Eureka."  Mr.  Moese  conducted  further  experi- 
ments until  the  year  1837,  and  in  October  of  that 
year  filed  his  caveat  for  the  "American  Electro-Mag- 
netic Telegraph,"  in  which  an  incomplete  outline  of  his 
actual  system  was  presented.  He  represented  that  his 
plan  had  been  devised  in  the  year  1832,  but  was  then 
first  reduced  to  the  test  of  experiment.  Dr.  Charles  T. 
Jackson,  of  Boston,  has  always  contended  that  the 
Morse  invention  was  due  to  his  suggestion,  made  to  the 
Professor  during  a  voyage  from  Europe  to  the  United 

States,  on  board  the  ship  Sally^  in  the  Summer  of  1832. 

2 


26  Land  and  Oceanic  Telegraphs. 

There  is  no  proofj  however,  to  contradict  the  averments 
of  both  gentlemen,  that  they  had  heard  nothing  of  the 
Steinheil  and  Wheatstone  inventions.  Morse  obtained 
his  patent  in  France,  in  1838,  and  in  1840  a  patent  in 
the  United  States.  In  1846,  a  re-issue  of  the  latter  patent 
was  obtained,  in  which  the  claim  to  the  electric  or  mag- 
netic current  was  abandoned,  but  he  claimed  instead  the 
use  of  electro-magnetism  as  a  motor.  The  same  year  he 
patented  a  right  to  the  invention  of  a  local  circuit.  Sub- 
sequently, Mr.  Alexander  Bain  patented,  in  England, 
his  claim  for  an  improved  Electro-Chemical  Telegraph, 
where  the  message  was  recorded  by  electricity  upon 
paper  chemically  prepared;  and  in  1848,  entered  his 
claim  for  an  American  patent,  which  was  confirmed  in 
1849.  In  1848-9,  Mr.  Eoyal  E.  House,  of  New  York, 
obtained  an  American  patent  for  a  Telegraph,  in  which 
the  message  was  recorded  by  types,  and  the  circuit  broken 
and  resumed  by  means  of  keys  similar  to  those  of  the 
piano-forte,  answering  to  the  letters  of  the  alphabet. 

The  first  electro-magnetic  line  in  the  United  States 
was  that  between  Baltimore  and  Washington,  the  dis- 
tance forty  miles,  completed  in  1844.  Congress  contribu- 
ted $30,000  towards  its  construction.  The  first  message 
over  this  line  was  sent  by  Miss  Anne  Ellsworth,  of 
Connecticut,  on  the  27th  May,  1844,  and  the  words 
transmitted  v:  jre  these  four:  "  What  hath  God  wrought T^ 

The  operation  o^  this  initial  enterprise  promising  sue- 
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cess,  a  company  was  formed,  with  Mr.  Amos  Kendall 
as  President,  for  the  continuation  of  the  line ;  and  in 
1845  it  waSi  extended  between  New  York  and  Wilming- 
ton, Del.,  leaving  a  gap  between  the  latter  point  and 
Baltimore,  which  was  filled  up  early  in  1846.  From  this 
inception,  the  work  has  advanced  until  the  present  day, 
when  there  are  more  than  thirty-five  thousand  miles  of 
telegraph  lines  in  the  United  States,  connecting  the  coast 
of  Newfoundland  with  the  shores  of  Texas,  and  the 
great  plains  of  the  West,  and  the  great  lakes  of  the 
North  with  the  Atlantic  and  the  Grulf  of  Mexico,  There 
are  more  than  five  thousand  miles  in  the  British  Pro- 
vinces ;  in  England  there  are  over  ten  thousand  miles ; 
and  in  the  world  a  total  length  exceeding  one  hundred 
thousand  miles. 

The  lines  of  Telegraph  now  in  operation  in  the  United 
States,  are  (1)  Morse's;  (2)  Bain's;  (3)  House's;  (4) 
Hughes'..  The  latter  is  a  new  invention,  possessing  won- 
derful sensitiveness,  and  combining  the  advantages  of 
Morse's  and  House's.  A  general  description  of  these 
different  systems  may  be  usefully  introduced  in  this  con- 
nexion. 
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The  engraving  exhibits  the  Eegister  of  the  Morse 
Telegraph,  as  used  in  the  telegraph  offices : 


BEOISTEB   OF  THE  MORSE  TELEGRAPH. 


In  this  illustration,  the  magnet,  the  armature,  the 
rollers,  and  the  clock-work,  are  shown.  The  machine  is 
set  in  operation  by  a  lever-key,  placed  at  the  other  end 
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of  the  telegraphic  route,  which,  being  raised  or  lowered 
by  the  pressure  of  a  finger,  breaks  or  closes  the  circuit. 
A  signal-key  is  also  used,  and  the  apparatus  for  recording 
messages  is  simple  and  effective.  The  subjoined  illustra- 
tions convey  an  idea  of  these  parts  of  the  machine : 


SIGNAL-KEY  OF  M0ESB*8   INSTHTJMENT. 


%> 


KECOEDtNG   APPARATUS. 


The  writing  by  Morse's  instrument  is  a  series  of  dots 
and  dashes,  a  full  description  of  which  may  be  found  in 
the  Appendix. 


30 


Land  and  Oceanic  Telegraphs. 


Bain's  Telegrapli  is  a  modification  of  Morse's.    Its 
form  is  shown  in  the  following  cut : 


bain's  telegraph. 

In  this  Telegraph,  chemically  prepared  paper  is  marked 
by  the  passage  of  the  current,  and  the  message  is  recorded 
upon  the  disc. 

House's  Telegraph  is  a  printing  instrument.  Its  gene- 
ral character  is  shown  in  the  subjoined  engraving. 
The  operator  with  this  instrument  manipulates  a  let- 
tered key-board,  arranged  like  a  piano-forte ;  the  circuit 
being  closed  by  pressing  down  the  keys ;  a  type-wheel 
revolving  at  the  extremity  of  the  line,  records  the  mes- 
sage in  printed  Roman  letters. 

Hughes'  Telegraph  resembles  House's,  and,  like  that, 
prints  its  messages.    The  principal  advantage  claimed  for 
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this  instrument,  is  its  peculiar  dehcacy ;  a  feebler  current 
of  electricity  sufficing  to  set  it  in  motion.  In  principle,  it 
is  a  combination  of  the  Morse  and  House  Telegraphs. 


HOUSE  S  TELEGRAPH. 


The  method  of  erecting  a  line  of  Land  Telegraph  is  so 
familiar,  that  any  description  is  superfluous.  The  opera- 
tion of  splicing  the  wires,  at  points  of  junction,  is  not, 
however,  so  generally  known.  It  is  exhibited  in  the 
accompanying  engraving. 

Submarine  Telegraphs  have  a  very  recent  history. 

One  of  the  earliest  difficulties  to  be  overcome  in  terres- 
trial telegraphing,  was  the  extension  and  perfect  insulation 
of  the  wire  over  streams  and  sheets  of  water.  At  first, 
the  transit  was  effected  by  using  bridges,  where  bridges 


» 
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existed ;  and  in  their  absence,  of  suspending  the  wires 
over  the  water,  from  carefully-selected  prominences  on 
either  bank.    In  time,  the  non-conducting  quality  of 


s^ 


SPLIOE  OF  THE  WtBXS   IN  A  LANS  TELBGVlKPB. 


water  suggested  the  idea  of  submerging  the  line,  and 
permitting  it  to  sink  to  the  bed  of  the  stream ;  and  with 
the  application  of  India  rubber  or  gutta  percha,  as  a  coat- 
ing to  prevent  oxidation,  the  plan  was  successfully 
resorted  to. 
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The  Cable  generally  used  for  river  crossings  has  tlie 
following  size  and  sliape : — 


OABLB  FOR  EIVER   0BOS8ING8. 


The  employment  of  Submarine  Cables  for  telegraphic 

communications  was  first  successfully  accomplished  seven 

years  ago.    In  October,  1851,  a  deep-sea  Cable  was  laid 

in  the  English  Channel,  between  Dover  and  Calais.    This 

Cable  had  four  conducting  wires,  insulated  by  gutta 

percha,  and  afterwards  enveloped  by  tarred  rope-yarn 

2* 
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and  galvanized  iron  wires.     Its  general  plan  of  construc- 
tion is  indicated  in  the  engraving : 


BUBMAEINE  TELEGRAPH  CABLE,    CONNECTING   DOVER  AND   CALAIS. 
EXACT  SIZE. 


* 
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This  Cable  was  maniifactured  in  the  space  of  three 
weeks.  It  weighed  seven  tons  to  the  mile,  and  was 
twenty-four  miles  in  length.  It  will  be  observed  that 
the  principle  differs  essentially  from  that  of  the 
Atlantic  Cable;  four  conducting  wires  being 
used  instead  of  seven,  and  the  aggregate  weight 
being  six  times  greater.  Owing,  however,  to 
the  chafing  of  the  wire  upon  the  rocks  near  the 
French-coast,  this  Cable  severed  at  the  end  of 
a  month,  and  a  new  and  stronger  Cable  had 
to  be  laid.  This  is  now  in  perfect  working 
order. 

A  similar  Cable  was  soon  after  made  and 
laid  down  by  E.  S.  Newall  &  Co.,  between 
Holyhead  and  Dublin,  which  worked  perfectly 
for  several  days;  after  which  its  insulation 
became  imperfect.  Its  size  and  form  are  exhi- 
bited in  the  accompanying  cut. 

A  Cable  entirely  of  hemp,  without  any 
galvanized  wire  covering,  was  laid  down  be- 
tween Portpatrick  and  Donaghadee  by  the 
same  firm,  for  the  Magneto-Electric  Telegraph 
Company.     This  has  entirely  failed. 

Including  the  Atlantic  Cable,  the  aggregate    ^°^^^^^ 

O  ■  "°       <^  SUBMARINE 

length  of  the  Submarine  Telegraph  lines  of      cable. 
the  world,  is  now  little  short  of  three  thousand  miles.* 

*  Appendix — "  Table  of  Submarine  Telegraphs." 
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The  immediate  result  of  the  first  apparently  successful 
attempt  with  the  Cable  across  the  Straits  of  Dover,  was 
the  suggestion  of  various  projects  of  a  similar  character. 
The  plan  of  a  trans- Atlantic  Cable  does  not  seem  to  have 
been  among  these.  The  idea  was  too  stupendous,  per- 
haps, and  seemingly  impracticable  to  be  conceived ;  or,  if 
conceived,  to  be  entertained  otherwise  than  as  a  desirable 
impossibility.  In  1851,  however,  a  speculator  was  found 
bold  enough  to  propound  the  enterprise,  using  the  columns 
of  the  London  AthenoRum  for  the  purpose.  He  proposed 
to  use  a  single  stout  wire,  enveloped,  firstly,  in  a  gutta- 
percha coat,  and  secondly  in  hemp,  saturated  with  some 
imperishable  matter,  and  to  extend  it  directly  from  the 
coast  of  Ireland  to  Newfoundland.  The  suggestion  fell 
still-born, — only,  however,  to  be  revived  in  a  year  or  two 
afterwards,  under  the  auspices  of  the  Company  of  whose 
history  it  is  now  time  to  treat. 


CHAPTER    III. 

OKIGIN  OF  THE  ATLANTIC  TELEGRAPH — ORGANIZATION" 
OF  THE  NEW  YORK,  NEWFOUNDLAND,  AND  LONDON 
TELEGRAPH  COMPANY. 

CONFLICTma  claims  are  always  set  up  for  the 
honors  justly  due  to  tlie  originators  of  useful  enter- 
prises. Crude  ideas,  wlien  first  broached,  rarely  receive 
the  degree  of  attention  to  which  they  are  often  really 
entitled,  and  it  is  not  unfrequently  the  case  that  the 
actual  projector  of  a  plan  of  vast  magnitude  finds  an 
incredulous  audience  to  receive  his  demonstrations.  In 
the  history  of  the  inception  of  the  Atlantic  Telegraph, 
it  is  probable  that  many  new  elements  will  enter.  The 
credit  of  the  original  invention  of  Submarine  telegraph- 
ing will  undoubtedly  be  claimed  by  various  parties. 
Had  this  wonderful  work  proved  a  total  failure,  aspiring 
inventors  would  perhaps  have  been  less  anxious  to  claim 
its  paternity.  Having  become  a  fact  in  the  history  of 
the  world,  it  is  not  a  matter  of  surprise  to  find  a  host  of 
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rival  claimants  springing  up ;  eacli  pressing  his  demand 
for  priority,  and  each  unwilling  to  yield  to  the  preten- 
sions of  others.  "We  do  not  propose  to  enter  into  any 
elaborate  discussion  of  this  knotty  question.  The  great 
fact  remains  unaltered,  that  a  Submarine  Oceanic  Tele- 
graph is  not  only  possible,  but  actual.  It  is  idle  to 
attempt  to  compress  within  the  compass  of  a  single 
chapter  any  complete  record  of  the  conflicting  claims 
which  are  put  forward  in  connexion  with  the  story  of 
this  undertaking ;  indeed,  a  work  much  larger  than  the 
present  one  would  scarcely  suffice  for  the  presentation 
of  the  plans  for  which  their  authors  require  the  endorse- 
ment of  the  public.  We,  therefore,  content  ourselves 
with  a  general  summary  of  the  facts  of  the  case,  which 
seem,  after  careful  comparison  of  data,  and  conscientious 
investigation  of  the  merits  of  opposing  claims,  to  be 
established  beyond  the  reach  of  cavil. 

The  question  of  the  priority  of  discovery  of  the 
principle  of  the  Electro-Magnetic  Telegraph,  as  lying 
between  Prof  Moese,  Prof  Henry,  and  Dr.  Jackson, 
does  not  properly  enter  into  this  department  of  the 
history  of  Telegraphing.  The  merits  of  the  claims  set 
up  for  these  parties  are  treated  elsewhere.  For  the 
present,  we  have  to  deal  solely  with  the  record  of  the 
origin  of  Submarine  Telegraphs ;  and  in  order  to  arrive 
at  a  satisf  ctory  conclusion  in  regard  to  this  particular 
branch  of  the  subject,  it  is  essential  to  refer  briefly  to 


Origin  of  the  Atlantic  Telegraph,  &c.      39 

events  whicli  occurred  at  intervals  from  the  years  1847 
to  1856,  a  period  covering  some  nine  years.  While  dis- 
claiming any  intention  to  slight  the  claims  of  ingenious 
inventors,  whose  skill  and  industry  will  insure  them  the 
grateful  remembrance  of  posterity,  even  if  their  names 
be  disconnected  from  the  historical  record  of  the  Atlantic 
Telegraph,  we  are  led  to  the  belief  that  the  credit  of  the 
inception,  progress,  and  successful  completion  of  that 
great  undertaking,  which  forms  the  existing  link  between 
Europe  and  America,  is  due  to  the  foresight,  prudence, 
and  unwearying  energy  of  three  or  four  gentlemen,  all 
of  whom  have  contributed  to  the  enterprise  the  results 
of  long  experience  and  the  fruits  of  enlarged  scientific 
knowledge. 

One  fact  should  be  stated  at  the  outset.  It  is  undoubt- 
edly true  that  the  success  of  Submarine  Telegraphing 
depends  upon  a  single  point.  That  point,  once  gained, 
insures  other  conditions,  necessarily  consequent  upon 
it.  In  other  words,  no  submarine  cable  for  telegraphic 
purposes  can  be  perfect  until  its  insulation  is  rendered 
positive.  But  one  material  is  known  to  possess  this 
insulating  property.  But  for  the  discovery  of  gutta 
percha,  the  Atlantic  Telegraph  would  not  have  been 
worked ;  the  electric  current  would  have  been  dissipated 
in  the  depths  of  the  sea;  the  triumph  of  mechanical 
skill  and  scientific  genius,  over  which  two  nations  have 
become   ecstatic,    could  not  have    been   accomplished. 
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Prior  experiments,  on  shorter  lengths  of  suhmarine 
cables,  demonstrated  the  useful  properties  of  this  new 
material.  From  these  early  attempts  sprang  the  project 
for  underlaying  the  ocean.  Diligent  industry,  the 
application  of  fertile  resources,  and  the  hearty  co-opera- 
tion of  two  countries  in  the  work,  have  made  the  Atlantic 
Telegraph  the  fitting  climax  to  a  long  series  of  careful 
investigations.  The  utility  of  the  insulating  material, 
known  as  gutta  percha,*  has  been  abundantly  tested, 
both  by  scientific  experiment  and  in  practical  service. 
But  a  few  years  have  elapsed  since  its  introduction  as  an 
article  of  trade  ;  fewer  still  have  passed  since  its  suitabi- 
lity as  an  insulating  material  for  telegraphic  wires  was 
first  definitely  established.     The  credit  of  the  discovery  of 

*  "  Gutta  Percha. — A  valuable  substance,  known  only  within  the  last 
few  years.  It  is  the  concrete  juice  of  a  large  tree  (Isonandra  gutta),  grow- 
ing in  certain  parts  of  the  Malayan  Archipelago.  The  first  specimen  of 
the  inspissated  juice  which  appeared  in  England,  was  presented  to  the 
Society  of  Arts  in  1843,  but  two  or  three  years  elapsed  before  a  just  sense 
of  the  importance  of  the  substance  began  to  gain  ground.  In  1845  the 
importation  of  gutta  percha  into  England  amounted  to  only  20,600  lbs. ;  in 
1848,  it  had  reached  3,000,000  lbs. ;  in  1851,  it  amounted  to  30,580,480 
lbs.  The  honor  of  having  drawn  attention  to  its  real  nature  and  uses  ik 
due  to  Drs.  D' Almeida  and  W.  Montgomerie.  The  purposes  to  which 
gutta  percha  is  applied,  are  too  numerous  for  recapitulation.  It  resists  the 
action  of  water,  and  is  at  the  same  time  a  bad  conductor  of  electricity ; 
it  is,  therefore,  employed  for  enclosing  the  metallic  wires  used  in  the 
Electric  Telegraph.  The  efficiency  of  the  Submarine  Telegraph  is  largely 
due  to  this  valuable  substance." — Romans^  Gyclopiedia  of  Commerce. 
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this  peculiar  virtue  seems  to  be  justly  awarded  to  Mr.  S. 
T.  Aemsteong,  of  the  City  of  New  York.  This  gentle- 
man was  invited  to  visit  England  in  the  year  1847,  for  the 
purpose  of  examining  the  new  material,  then  just  coming 
into  notice  as  an  article  of  commerce.  The  practicability 
of  its  application  to  many  useful  purposes  was  considered 
settled.  A  new  branch  of  trade  appeared  to  be  opened 
by  its  discovery.  A  company  was  formed  in  New  York, 
of  which  Mr.  Armstrong  became  President.  The  first 
shipment  made  from  England  to  the  United  States,  was 
an  invoice  of  five  tons,  which  was  received  here  in  the 
year  1847.  Various  experiments  demonstrated  the 
utility  of  the  new  material  for  manufacturing  purposes, 
but  it  was  not  until  the  autumn  of  1848,  that  the  insulat- 
ing property  was  so  far  developed  as  to  be  relied  upon 
with  certainty.  At  that  period,  a  number  of  experiments 
were  made,  the  result  of  which  proved  that  copper  wires 
became  perfect  conductors  of  electricity  when  coated 
with  gutta  percha,  resisting  the  action  not  only  of  the  air, 
but  of  the  water;  and  that  a  telegraphic  wire,  encased 
in  this  material,  became  a  safe  conductor  of  an  electric 
current  under  conditions  which  would  otherwise  prove 
an  insuperable  bar  to  success.  This  was  the  germ  of 
the  Submarine  Telegraph,  and  it  would  be  unjust  to  Mr. 
Armstrong-  to  detract  from  the  merit  to  which  his  early 
investigations  fairly  entitle  him. 

Next  came  the  practical  solution  of  the  problem.     In 
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this  branch  of  the  subject  the  first  practical  experimenter 
seems  to  have  been  a  telegraphic  agent  in  an  office  at 
Montreal,  Mr.  F.  N.  Gisbokne.  Other  persons  had  con- 
ceived general  ideas  of  the  principles  of  constructing 
oceanic  telegraphs ;  but  the  facts  in  the  history  of  early 
experiments  upon  this  point  demonstrate  that  the  first 
practical  application  of  the  principle,  at  least  on  this 
side  of  the  Atlantic,  was  made  by  Mr.  Gisbokne.  In 
1851-2,  Mr.  GiSBORNE,  then  recently  from  England, 
went  to  Halifax,  and  thence  to  New  Brunswick  and  the 
United  States,  endeavoring  to  find  responsible  parties 
who  would  undertake  the  work  of  laying  a  submarine 
line.  He  was  unsuccessful  in  this  quest ;  but  in  a  few 
months  afterwards  received  partial  aid,  and  accom- 
plished the  experiment  of  laying  a  small  insulated 
Cable  from  the  main  land  to  Prince  Edward  Island. 
His  next  step  was  to  lay  a  submarine  line  from  New- 
foundland to  Cape  Breton,  and  in  a  preliminary  survey 
he  underwent  many  hardships.  In  the  interval  which 
elapsed  before  arrangements  could  be  made  for  perfecting 
this  project,  his  backers  failed.  In  the  Spring  of  1854: 
Mr.  GiSBORNE  came  to  New  York,  placed  himself  in 
communication  with  Mr.  Cyrus  W.  Field,  enhsted  the 
sympathies  of  other  influential  gentlemen,  and  finally 
received  an  appointment  as  Superintendent  of  the  Com- 
pany which  was  formed  about  that  time  to  establish  a  line 
of  Telegraph  between  Nova  Scotia  and  Newfoundland. 
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The  connexion  of  Mr.  Cyrus  "W.  Field  with  the 
Atlantic  Telegraph  enterprise,  therefore,  dates  from  the 
early  part  of  the  year  1854.  Receiving  with  undonbt- 
ing  faith  the  plan  for  connecting  the  continents  by  means 
of  an  Oceanic  Telegraph,  seeing  no  obstacles  which 
could  not  be  overcome  by  patient  perseverance,  and 
possessed  of  an  indefatigable  energy,  to  Mr.  Field  may 
be  accorded  the  honor  of  sustaining  the  main  burden  of 
an  extraordinary  effort.  When  others  sank,  discouraged 
by  the  pressure  of  untoward  events,  and  dismayed  by 
the  prospect  of  failure,  this  gentleman  revived  hopes 
that  were  nearly  extinguished,  infused  fresh  energy  into 
the  efforts  of  his  associates,  and  finally  succeeded  in 
arousing  a  spirit  of  enterprise  which  has  reaped  its 
own  reward.  The  history  of  the  organization  of  the 
Telegraph  Company,  and  the  record  of  the  steps  in  the 
progTcss  of  the  Atlantic  Telegraph  are  so  intimately 
associated  with  the  name  of  Mr.  Field,  that  we  may  be 
pardoned  for  a  brief  digression  from  the  main  subject  of 
this  narrative,  in  order  to  give  a  running  sketch  of  that 
gentleman's  personal  history. 

Cysus  West  Field  is  a  native  of  Massachusetts,  hav- 
ing been  born  in  the  town  of  Stockbridge,  in  that  State, 
in  the  year  1819.  His  father  was  the  Eeverend  D.  D. 
Field,  a  native  of  East  Gruilford,  Connecticut,  a  graduate 
of  Yale,  and  first  settled  at  Haddam,  Ct.  Dr.  Field  had 
nine  children — seven  sons  and  two  daughters.     The  sons 
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have  all  risen  to  distinguished  positions.  The  elder  bro- 
ther, the  Hon.  David  Dudley  Field  of  New  York,  is  well 
known  on  both  sides  of  the  Atlantic  as  one  of  the  Eevisers 
of  the  Code  of  the  State  of  New  York.  Matthew  Dick- 
inson Field  is  a  leading  citizen  of  Massachusetts,  and  was 
recently  or  still  Senator.  Jonathan  Edwards  Field 
is  a  Judge  of  the  Supreme  Court  of  California.  The 
Eev.  Henry  M.  Field  was  formerly  Pastor  of  a  Congre- 
gational society  in  "West  S|)ringfield,  Massachusetts,  and 
now  Editor  of  the  Neto  Yorh  Evangelist  One  son, 
Timothy,  went  to  sea,  many  years  since,  and  has  never 
been  heard  from.  Cyrus  West  Field,  in  early  hfe, 
came  to  New  York,  and  was  engaged  as  clerk  in  the 
establishment  of  Mr.  A.  T.  Stewart.  He  subsequently 
returned  to  Massachusetts,  and  was  employed  in  the 
paper  manufactory  of  his  brother  Matthew,  in  the 
town  of  Lee ;  and  on  attaining  his  majority  entered  into 
the  same  line  of  business  on  his  own  account,  at  West. 
field,  Massachusetts,  but  failed  during  the  panic  of  1837. 
He  then  returned  to  New  York,  and  established  a  large 
paper  commission  warehouse,  of  which  he  is  still  the 
head.  Some  four  or  five  years  ago,  Mr.  Field's  attention 
was  directed  to  the  project  of  an  Oceanic  Telegraph.  In 
the  spring  of  1854,  his  ideas  on  that  subject  first  took 
definite  shape,  and  the  active  and  earnest  cooperation  of 
several  prominent  citizens  of  New  York — among  whom 
were  Messrs.  Peter   Cooper,  Moses  Taylor,  Mar- 
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SHALL  0.  Egberts,  Chandler  "White,  S.  F.  B.  Morse, 
and  David  Dudley  Field — was  given  in  aid  of  his 
enterprise.  The  further  development  of  the  plan  is 
recorded  in  these  pages. 

In  person,  Mr.  Field  is  slight  and  nervous.  His 
weight  is  about  one  hundred  and  forty  pounds.  His 
features  are  sharp  and  prominent,  the  most  striking 
peculiarity  being  the  nose,  which  projects  boldly.  His 
body  is  lithe  and  his  manner  active ;  eyes  grayish-blue 
and  small ;  forehead  large,  and  hair  auburn  and  luxuriant. 
He  does  not  appear  as  old  as  he  is.  The  steel  portrait 
which  accompanies  this  volume  conveys  a  perfect  idea  of 
the  appearance  of  the  man. 

Another  name, — that  of  Professor  Morse, — has  been 
intimately  associated  with  the  early  history  of  the  Atlan- 
tic Telegraph,  and  merits  particular  mention.  Although 
not  actively  connected  with  the  last  stages  of  that  under- 
taking, yet  Professor  Morse  has  freely  given  his  co-opera- 
tion and  sympathy  to  it ;  while  the  acknowledged  value 
of  his  services  in  the  cause  of  Telegraphy  entitles  him 
to  grateful  remembrance.  Samuel  Fustdlay  Breese 
Morse,  like  Mr.  Field,  is  a  native  of  Massachusetts. 
He  was  born  at  Charlestown,  Mass.,  on  the  29th  April, 
1791 ;  graduated  at  Yale  College  in  1810  ;  and  then  went 
to  London  to  study  the  art  of  painting  under  Benjamin 
West.  Eeturning  to  the  United  States  in  1815,  he  began 
the  practice  of  his  art  in  the  city  of  New  York,  and 


46      Origin  of  the  Atlantic  Telegraph,  &c. 

about  the  year  1820  was  one  of  the  founders  of  the 
National  Academy  of  Design.  He  revisited  Europe  in. 
1829,  and  on  his  return  to  America  in  1832,  seems  to  have 
worked  out  the  plan  of  an  Electro-Magnetic  Telegraph ; 
the  honor  of  which  invention,  however,  is  claimed  by 
Dr.  Jackson.  Of  this  point,  we  treat  briefly  else- 
where. Since  the  year  1835,  the  attention  of  Prof. 
Morse  has  been  chiefly  directed  to  Telegraphic  ope- 
rations ;  and  during  the  past  year  a  handsome  remune- 
ration has  been  voted  him  by  the  Continental  Govern- 
ments. 

"We  return  to  the  narrative  of  the  primary  stages  of  the 
Telegraphic  enterprise. 

The  organization  of  the  New  York,  Newfoundland, 
and  London  Telegraph  Company  dates  back  to  the  year 
1854.  In  March  of  that  year,  Mr.  Cyrus  W.  Field,  his 
brother,  David  Dudley,  and  Mr.  Chandler  "White 
were  commissioned  to  proceed  to  ISTewfcgindland,  to 
obtain  from  the  Government  of  the  Province  an  act  of 
incorporation.  On  arriving  at  St.  John's,  they  called 
upon  the  Oovernor,  who  convoked  the  Executive  Coun- 
cil the  same  day.  The  Governor  gave  a  favorable  answer 
to  the  Commissioners,  and  immediately  sent  a  special 
message  to  the  Legislature,  then  in  session,  recommending 
them  to  pass  an  act  of  incorporation,  with  a  guaranty  of 
interest  on  the  Company's  bonds  to  the  amount  of  £50,000, 
and  a  grant  of  fifty  square  miles  of  land  on  the  island  of 
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Kewfoundland,  to  be  selected  bj  the  Company.     These 
terms  were  agreed  upon. 

Additional  grants  were  subsequently  received  from  the 
Governments  of  Prince  Edward  Island,  Nova  Scotia, 
Canada,  and  the  State  of  Maine ;  and  afterwards  from 
the  Governments  of  Great  Britain  and  the  United  States. 
The  results  of  these  negotiations  may  be  summarily  indi- 
cated, for  future  reference,  in  this  place,  as  upon  the 
liberal  nature  of  the  grants  depended  the  ultimate  results 
of  the  project.  The  governmental  grants  extended  to 
the  Company,  from  first  to  last,  have  therefore  been  as 
follows : — 

NEWFOUNDLAND. 

Exclusive  privileges  for  fifty  years  of  landing  Cables  on  Nev?-- 
foundland,  Labrador,  and  their  dependencies. 

The  exclusive  right  embraces  a  coast  line  extending  from  the  en- 
trance of  Hudson's  Straits  southwardly  and  westwardly  along  the 
coasts  of  Labrador,  Newfoundland,  Prince  Edward  Island,  Cape 
Breton,  Nova  Scotia,  and  the  State  of  Maine,  and  their  respective 
dependencies. 

Grant  of  fifty  square  miles  of  land  on  completion  of  Telegraph 
to  Cape  Breton. 

Similar  concession  of  additional  fifty  square  miles  when  the  Cable 
shall  have  been  laid  between  Ireland  and  Newfoundland. 

Guarantee  of  interest  for  twenty  years  at  five  per  cent,  on  £50,000. 

Grant  of  £5,000  in  money  towards  building  road  along  the  line 
of  the  Telegraph. 
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Remission  of  duties  on  importation  of  all  wires  and  materials  for 
the  use  of  the  Company. 


PEINCK   EDWARD   ISLAND. 

Exclusive  privilege  for  fifty  years  of  landing  Cables. 

Free  grant  of  one  thousand  acres  of  land. 

A  grant  of  £300  currency  per  annum  for  ten  years. 


Act  authorizing  the  building  of  telegraph  lines  throughout  the 
Provinces. 

Remission  of  duties  on  aU  wires  and  materials  imported  for  the 
use  of  the  Company. 

NOVA  SCOTIA. 

Grant  of  exclusive  privilege  for  twenty-five  years  of  landing 
Telegraphic  Cables  from  Europe  on  the  shores  of  this  Province. 


STATE   OF  MAINE. 

Similar  grant  of  exclusive  privilege  for  hke  period  of  twenty-five 
years. 

GREAT  BRITAIN. 

Annual  subsidy  of  £14,000  sterling  until  the  net  profits  of  the 
Company  reach  6  per  cent,  per  annum,  on  the  whole  capital  of 
£350,000  sterling,  the  grant  to  be  then  reduced  to  £10,000  sterUng 
per  annum,  for  a  period  of  twenty-five  years. 

The  aid  of  two  of  the  largest  steamships  in  the  English  navy  to 
lay  the  Cable,  with  two  subsidiary  steamers. 

A  Government  steamship  to  take  any  further  necessary  sound- 
ings, and  verify  those  already  taken. 


Origin  of  the  Atlantic  Telegraph,  &:c.     49, 

UNITED   STATES. 

Annual  subsidy  of  $70,000  until  the  net  profits  yield  6  per  cent, 
per  annum,  then  to  be  reduced  to  $50,000  per  annum,  for  a  period 
of  twenty-five  years,  subject  to  termination  of  contract  by  Congress 
after  ten  years,  on  giving  one  year's  notice. 

The  United  States  steamship  Arctic  to  make  and  verify  soundings. 

Steamships  Niagara  and  Susquehanna  to  assist  in  laying  the 
Cable. 

A  Government  steamer  to  make  further  soundings  on  the  coast 
of  Newfoundland. 

The  original  organization  of  the  Company  was  as 
follows : 

NEW  YORK,  NEWFOUNDLAND,  AND  LONDON 

TELEGRAPH  COMPANY. 

directoes    in    new    tork: 

Peter  Cooper,  Cyrus  W.  Field, 

Moses  Tatlor,  Marshal  0.  Eoberts, 

Chandler  White. 

Peter  Cooper, '  President. 

S.  F.  B.  Morse, Vice  President. 

Moses  Taylor, Treasurer. 

Chandler  White, Secretary. 

David  Dudley  Field,        ....  Counsel. 

F.  N.  GriSBORNE,         .        .        .        .        .  Engineer. 

The  first  step  in  the  great  enterprise,   now  fairly 

inaugurated,  was  the  connexion  of  St.  John's  with  the 
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Telegraphic  line's  already  in  operation  in  Canada  and 
the  United  States.  The  first  attempt  to  lay  these  wires 
was  made  in  1855,  but  it  then  proved  unsuccessful.  In 
1856  the  effort  was  renewed  with  success,  and  there  has 
been  httle  interruption  of  the  union  between  the  two 
islands.  The  Cable  employed  for  this  service  is  quite 
large,  composed  of  three  strands,  and  has  three  conduct- 
ing wires.  From  Port-au-Basque,  the  Cable  station  on 
the  western  part  of  Newfoundland,  the  telegraph  extends 
directly  across  the  island  to  Trinity  Bay,  the  American 
terminus  of  the  Atlantic  Telegraph. 

In  the  year  1856,  the  Company  dispatched  Mr.  Cyrus 
W.  Field  to  England  to  enlist  the  aid  of  capitalists  in 
that  country.  The  most  complete  success  attended  his 
efforts.  The  capital  stock  of  the  New  York  Company 
was  fixed  at  $1,750,000,  and  the  whole  was  subscribed 
for, — one  hundred  and  one  shares  in  London,  eighty-eight 
in  America,  eighty  six  in  Liverpool,  thirty-seven  in 
Glasgow,  twenty-eight  in  Manchester,  and  the  remainder 
in  other  parts  of  England.  The  capital,  however,  had 
to  be  subsequently  increased  to  $2,500,000,  to  meet  the 
failures  that  occurred  in  the  various  attempts  to  sub- 
merge the  Cable. 

The  project,  when  brought  to  the  notice  of  the  British 
and  American  governments,  was  received  with  a  like 
degree  of  favor,  and  liberal  subsidies  were  granted ;  the 
substance  of  which  has  already  been  indicated. 
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The  Act  of  Congress,  approved  March  3,  1857,  and 
the  Charter  of  Incorporation,  granted  bj  Parliament,  are 
given  in  the  Appendix.  The  stipulations  contained  in 
these  acts  form  an  interesting  part  of  the  general  history 
of  the  Telegraph. 

The  Charter  of  the  New  York,  Newfoundland,  and 
London  Company,  conferring  upon  it  the  exclusive  right 
to  land  telegraphic  cables  on  the  shores  of  Newfoundland 
and  other  parts  of  North  America,  and  for  twenty-five 
years  to  do  the  same  thing  on  the  shores  of  Nova  Scotia, 
was  made  over  to  the  "  Atlantic  Telegraph"  Company — 
the  Direction  of  which  is  now  constituted  as  follows : 

Chairman. 

Samuel  G-ueney,  M.P.,  London. 

Vice-  Chairman. 

T.  H.  Brooking,  London. 

Directors. 

Brett,  J.  W.,  London. 

Brown,  William,  M.P.,  LiverpooL 
'i  DuGDALE,  James,  Manchester. 

Hankey,  T.  a.,  London. 
^  Harrison,  Henry,  Aigburth,  near  LiverpooL 

Hornby,  Thomas  Dyson,  LiverpooL 
Johnston,  Edward,  LiverpooL 
Lampson,  0.  M,,  London. 
Le  Breton,  Erancis,  London. 
Logie,  William,  Glasgow. 
Peabody,  George,  London. 
Pender,  John,  Manchester. 
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Pickering,  C.  W.  H.,  Liverpool. 

ScHWABE,  GusTAV  Chris.,  Liverpool. 

Thomson,  Professor  W.,  LL.D.,  Glasgow. 

Archibald,  Hon.  E.  M.,  H.M.  Consul,  New  York. 

Belmont,  Auguste,  Banker,  New  York. 

Cooper,  Peter,  Merchant,  New'York. 

CoRBiN,  Francis  P.,  New  York. 

Hunt,  Wilson  G.,  Merchant,  New  York. 

Low,  A.  A.,   Merchant,  New  York. 

Morgan,  Matthew,  Banker,  New  York. 

Sherman,  Watts,  Banker,  New  York. 

Cartier,  Hon.  George  E.,  Quebec,  Lower  Canada. 

Koss,  Hon.  John,  Toronto,  Upper  Canada. 

Young,  Hon.  John,  Montreal,  Upper  Canada. 

Kobertson,  Hon.  John,  St.  John,  New  Brunswick. 

General  Manager :  Cyrus  W.  Field.* 

Engineer  .*  Charles  T.  Bright. 
*  Electrician:  E.  0.  W.  Whitehouse. 

Secretary :  George  Saward. 

Solicitors :  Freshfields  &  'Newuas. 

Auditors : — Jonathan  Eigg,  No.  17  Mark  Lane,  Lon- 
don, Merchant ;  Henry  W.  Blackburn, 
Bradford,  Yorkshire,  Public  Accountant 

Bankers :  The  Bank  of  England. 

The  New  York  Company  also  made  over  to  the  new 
Corporation  all  concessions  bearing  upon  the  "under- 
taking  which  may  be  hereafter  obtained,  and  all  the 
patent  rights  of  Messrs.   Whitehouse  and  Beight, 
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which  in  any  way  concerned  the  working  of  instruments 
in  marine  circuits  of  great  length,  were  prospectively 
secured  to  it.  In  order  that  tne  capital  subscribed  might 
be  entirely  applied  to  the  immediate  object  of  the  under- 
taking, the  projectors,  Messrs.  Brett  and  Field,  and 
Messrs.  Bright  and  Whitehouse,  considerately  ar- 
ranged that  compensation  for  the  privileges  assigned,  and 
for  past  expenditure  ^nd  exertions,  should  be  left  entirely 
dependent  on  the  successful  result  of  the  undertaking. 
The  final  agreement  with  these  gentlemen  was,  that  upon 
attaining  success,  a  half-yearly  dividend  of  ten  per  cent, 
per  annum  on  the  capital  should  first  be  paid  to  the 
shareholders,  and  then  one-half  of  any  further  profit 
should  be  given  to  them,  and  the  other  half  be  retained 
by  the  Company,  it  having  been  estimated  upon  a  very 
moderate  computation  of  the  probable  amount  of  reve- 
nue, conjoined  with  a  consideration  of  the  comparatively 
small  working  expenses,  where  there  can  only  be  two  ter- 
minal stations  to  be  maintained,  that  a  very  satisfactory 
result  might  be  secured  to  all  parties  upon  this  ground. 

But  while  the  electrical  and  financial  preparations  had 
terminated  so  favorably  to  the  views  of  the  Company, 
there  were  other  topics  of  equal  moment  not  yet  satis- 
factorily determined.  The  solution  of  one  momentous 
question  remained  to  be  given.  Could  a  telegraphic 
wire  be  laid  on  the  bottom  of  the  Atlantic?  Every  care 
was,  therefore,  taken  to  bring  together  all  the  evidence 
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that  could  be  gleaned  of  the  actual  character  of  the  vast 
oceanic  basin,  which  was  to  be  the  scene  of  the  great 
enterprise,  and  to  collate  them  with  the  labors  of  Lieu- 
tenant Matthew  F.  Maury,  who  had  already  demon- 
strated the  existence  of  an  Atlantic  plateau."^ 

This  plain,  according  to  Lieut.  Maury,  was  scarcely 
twelve  thousand  feet  below  the  level  of  the  sea,  and 
extended  in  a  continuous  ledge  from  Cape  Eace,  in  New- 
foundland, to  Cape  Clear,  in  Ireland.  Its  greatest 
depression  was  declared  to  be  in  mid-ocean,  whence  it 
imperceptibly  ascended  to  the  shore  on  either  side.  In 
order  to  verify  the  theory  of  such  a  plateau,'  the  aid  of 
the  government  of  the  United  States  was  invoked  by  the 
Company.  A  cordial  assent  was  given ;  and  Lieut.  O. 
H.  Berryman",  U.S.N.,  was  twice  dispatched  in  the 
steamer  Arctic  to  make  soundings  along  the  proposed 
line;  while,  to  verify  his  observations,  Her  Britannic 
Majesty's  steamer  Cyclops  traversed  the  ground  in  an 
opposite  direction.  The  knowledge  thus  obtained  was 
conclusive.  The  plain  was  gently  levelled,  so  deep  as 
to  be  below  the  reach  of  disturbing  superficial  causes^ 
and  composed  of  particles  of  shells,  so  minutely  tritu- 
rated as  to  render  their  character  indetectible  save  with 
the  aid  of  a  microscope.  Their  presence,  examined  by 
the  lights  of  science,  proved  how  little  those  profound 
depths  had  been  disturbed  in  the  course  of  uncounted 

*  See  Appendix, 
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ages,  and  encouraged  the  hope  that  the  Cable,  when 
once  laid  along  with  them,  might  rest  as  tranquilly — ^per- 
haps as  long.  The  tendency  of  these  infinitesimal  frag- 
ments to  agglutinate  to  any  metallic  centre  exposed  to 
them,  held  out  the  expectation  that  the  submerged  Cable 
would  soon  be  thickly  enveloped  by  them,  and  a  fresh 
element  of  security  so  obtained.  The  accompanying 
map  comprises  a  complete  view  of  the  plateau,  as  it 
stretches  from  shore  to  shore.  ' 

This  submarine  plateau  is  really  a  gently-levelled 
plain,  lying  just  so  deep  as  to  be  inaccessible  to  the 
anchors  of  ships,  and  to  other  sources  of  surface-inter- 
ference, and  yet  not  so  far  depressed  but  that  it  can  be 
reached  by  mechanical  ingenuity  without  any  very  extra- 
vagant effort.  It  seems,  indeed,  that  it  is  a  portion  of  a 
great  zone  of  table  land,  which  entirely  engirdles  the 
earth,  or  which  at  least  stretches  from  the  western  side 
of  America  to  the  Asiatic  coasts  of  the  Pacific. 


CHAPTER  IV.  • 

THE    ATLANTIC    CABLE — COZSTSTRUCTION    AND    EXPERI- 
MENTS. • 

IN  the  construction  of  the  Atlantic  Cable,  many  im- 
portant considerations  were  necessarily  taken  into 
account.  There  were  certain  characteristics  which  the 
Cable  must  possess,  to  enable  it  to  meet  the  peculiar 
circumstances  of  the  case,  and  the  conditions  in  which 
it  would  be  placed.  The  success  of  any  plan  for  the 
laying  of  an  Oceanic  Telegraph  was  believed  to  be 
greatly  dependent  upon  the  form  and  character  finally 
given  to  the  Cable  itself.  Before  the  terms  and  details 
of  the  contract  could  be  satisfactorily  presented  to  con- 
tractors, it  was  essential  to  compare  different  plans  of 
construction,  and  decide  upon  that  which  promised  the 
most  effective  results.  The  Directors  of  the  Company 
gave  patient  attention  to  the  proposals  which  were  laid 
before  them,  and  after  a  careful  examination  of  the  rela- 
tive merits    of   plans    submitted    for    their    adoption, 
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awarded  the  contract  for  the  construction  of  the  great 
Submarine  Cable  to  the  firm  of  GrLASS  &  Elliot,  of 
Greenwich,  near  London.  The  beautiful  workmanship 
of  this  Cable  is  not  less  creditable  to  the  establishment 
in  which  it  was  manufactured,  than  honorable  to  the 
scientific  skill  and  assiduity  of  Mr.  Glass,  the  senior 
partner  of  the  firm,  to  whom* the  Directors  unanimously 
accorded  the  praise  due  to  his  indefatigable  exertions  in 
their  interest.  A  contract  for  the  construction  of  one- 
half  of  the  Cable  was  subsequently  awarded  to  Messrs. 
E.  S.  Newall  &  Co.,  of  Birkenhead. 

The  general  plan  of  the  Cable  having  been  adopted, 
certain  specific  calculations  became  necessary.  The  first 
important  point  to  be  settled  was  the  weight  of  the  Cable. 
While  it  must  be  su£fi.ciently  heavy  to  sink  quickly  to 
the  bottom  of  the  sea  by  its  gravity,  when  launched 
from  the  stern  of  the  paying-out  vessel,  it  was  requisite 
that  any  excessive  weight  should  be  avoided ;  else  the 
difiiculty  of  management  in  the  deep  sea  would  become 
an  obstacle  almost  insuperable.  The  Directors,  in  an- 
nouncing to  the  stockholders  the  results  of  their  long 
investigation,  dwelt  with  much  earnestness  upon  the 
difficulty  which  they  encountered^  in  the  commencement 
of  the  enterprise,  in  the  determination  of  this  delicate 
problem.  They  cited  the  account  given  by  Mr.  Beett, 
of  his  unsuccessful  attempt  to  connect  Europe  with 

Africa  by  a  Cable  ol  massive  construction ;  and  argued 

3* 
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from  the  experience  of  tliat  gentleman,  that  the  manage- 
ment of  heavy  Cables  in  the  ocean  would  be  an  imprac- 
ticable undertaking.  If,  on  the  contrary,  the  Cable 
were  too  light,  it  would  be  at  the  mercy  of  the  currents, 
its  integrity  would  be  greatly  risked,  its  strands  might 
be  separated,  and  its  insulation  destroyed.  Again,  it 
was  obviously  desirable  that,  size  and  specific  weight 
being  given,  the  Cable  should  be  made  as  strong  as 
material  and  dimensions  allowed.  Its  positive  require- 
ments were  tenacity  and  flexibility.  The  ingenious 
combination  of  these  qualities  with  a  perfect  electrical 
condition,  which  were  attained  as  the  result  of  the 
careful  experiments  of  Mr.  Glass,  aided  by  distin- 
guished scientific  gentlemen,  justified  the  choice  of  his 
plan  by  the  Directors  of  the  Company. 

The  Atlantic  Cable,  now  lying  at  the  bottom  of  the 
ocean,  is  an  extremely  simple  contrivance.  No  altera- 
tion has  been  made  in  its  construction  during  the  entire 
progress  of  the  Telegraph  Expeditions.  Severe  tests  have 
failed  to  develope  defects  in  its  practical  operation ;  elec- 
trical experiments  have  established  its  fitness  for  the  pur- 
pose designed ;  the  frigate  Niagara  has  tested  its  strength 
by  swinging  to  it  as  though  at  anchor  in  mid-ocean ;  its 
wonderful  flexibility  has  been  proved  by  repeated  trials. 
Had  the  Atlantic  Telegraph  enterprise  developed  only 
T  ■    this  remarkable  result  of  mechanical  ingenuity,  the  work 

would  not  have  been  undertaken  in  vain.     A  slender 
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tkread,  laid  by  powerful  meclianism  at  the  bottom  of  a 
vast  ocean,  and  laid  "without  a  flaw  or  break,  linking 
two  worlds  together  in  bonds  of  amitj,  and  marking 
a  new  era  in  the  history  of  the  earth,  is  in  itself  a 
triumph. 

The  illustration  on  page  62  shows  the  exact  size  of 
the  Atlantic  Cable. 

The  profile  view  of  the  Cable  (p.  63)  gives  a  general 
idea  of  its  appearance  when  ready  for  use.  In  order  to 
show  more  fully  the  process  of  manufacture,  an  illus- 
tration of  sections  of  the  Cable  is  given  on  page  63. 

The  central  conducting  wire  is  a  strand  made  up  of 
seven  wires  of  the  purest  copper,  known  in  the  trade  as 
No.  22.  The  strand  itself  is  about  the  sixteenth  of  an 
inch  in  diameter,  and  is  formed  of  one  straightly  drawn 
wire,  with  six  others  twisted  round  it ;  the  twisting  hav- 
ing been  accomplished  by  dragging  the  central  wire 
from  a  drum  through  a  hole  in  a  horizontal  table ;  the 
table  itself  revolving  rapidly,  under  the  impulse  of  steam, 
carrying  near  its  circumference  six  reels  or  drums,  each 
armed  with  copper  wire.  Each  drum  revolved  upon 
its  own  horizontal  axis,  and  delivered  its  wire  as  it  turned. 
This  twisted  form  of  the  conducting  wire  was  first  used 
in  the  Submarine  Cable  laid  across  the  St.  Lawrence  in 
1856.  It  was  then  employed  with  a  view  to  the  reduc- 
tion to  the  lowest  possible  amount  of  the  chance  of  an  i^ 
interruption  of  continuity.     It  was  considered  improba- 
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ble  tliat  a  fracture  would  occur  in  more  thaii  one  of  the 
wires  in  this  twisted  strand  at  precisely  the  same  spot ; 
so  thatj  although  the  whole  seven  wires  might  be  broken 
at  different  parts  of  the  strand,  the  capacity  of  the  Cable 
for  the  transmission  of  the  electric  current  would  not  be 
destroyed.  During  the  process  of  manufacture  at  Green- 
wich, the  copper  used  in  the  construction  of  the  Atlantic 
Cable  was  assayed  from  time  to  time  in  order  to  insure 
absolute  homogeneity  and  purity.  Experiments  upon 
the  strand  itself  proved  that,  when  subjected  to  strain,  it 
was  capable  of  stretching  20  per  cent,  of  its  length  with- 
■  out  breakage,  and  without  material  interference  with  its 
conducting  power. 

This  yielding  temper  in  a  strand  of  pure  copper 
inspired  grave  doubts  in  the  minds  of  many  gentlemen 
connected  with  the  early  stages  of  the  undertaking.  It 
was  anticipated  that  when  the  Cable  was  subjected  to 
strain,  the  yielding  core  would  become  attenuated  to 
such  an  extent  that  its  capacity  for  the  transmission  of  a 
current  would  be  virtually  destroyed.  To  meet  this 
objection,  and  dispel  the  growing  apprehension,  Mr. 
Whitehouse,  a  capable  electrician,  who  had  taken  an 
active  part  in  the  scientific  investigations  pertinent  to 
this  undertaking,  devised  a  simple  and  very  effective 
experiment.  He  connected  three  lengths  of  the  Cable  of 
200  miles  each  into  a  continuous  line,  and  then  passed  a 
current  from  two  86-inch  double  induction  coils  excited 
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by  10  Smee  cells,  each  having  plates  of  100  square 
inclies  of  area,  through  the  600  miles  of  Cable  to  the 
magneto-electrometer.  The  weight  of  745  grains  was 
raised  on  the  end  of  the  steel  yard,  and  was  thus  the 
measure  of  the  current  after  transmission  through  the 
Cable.  He  next  made  a  break  in  the  Cable  at  the 
distance  of  400  miles  from  the  nearer  end,  and  introduced 
into  the  gap  one  mile  of  fine  insulated  wire,  which 
possessed  only  one-eleventh  of  the  capacity  of  the  copper 
strand.  This  proportion  was  ascertained  by  weighing 
equal  lengths  of  the  wire  and  the  strand.  The  piece  of 
wire  weighed  three  grains,  and  the  piece  of  strand 
weighed  thirty-three  and  a  half  grains.  A  current  from 
the  same  induction  coils  was  now  again  passed  through 
600  miles  length  of  Cable  to  the  magneto-electrometer, 
with  the  one-mile  length  of  fine  wire  interpolated  in  its 
course,  and  725  grains  were  hffced  on  the  steel-yard. 
Only  twenty  grains  of  lifting  power  out  of  a  force  equi- 
valent to  745  grains  had  been  lost  in  consequence  of  the 
introduction  of  the  mile  of  fine  wire,  measuring  but  one- 
eleventh  of  the  central  strand.  The  fear  that  a  stretch 
of  two  feet  in  a  mile  for  six  miles  of  the  Cable  would 
render  it  electrically  unfit  for  service,  was  thus  met  by 
showing  that,  if  the  entire  copper  strands  of  the  Cable 
were  stretched  96  feet  in  every  mile,  the  loss  of  con- 
ducting capability  would  amount  to  no  more  than  a 
thirty-seventh  part. 
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A  subsequent  experiment  determined  tke  fact  tliat  tlie 
copper  strand  bore  twenty  per  cent,  of  tlie  elongation 
without  injury  to  its  integrity  of  texture,  or  in  other 
words,  it  could  be  stretched  one  thousand  feet  in  a  mile 
not  only  without  breaking,  but  without  impairing  its  tele- 
graphic utility.  The  copper  strand,  indeed,  was  never 
broken  until  elongated  to  the  extent  of  twenty-five  or 
thirty  per  cent.  These  experiments  having  satisfied  the 
incredulous — a  troublesome  class  of  persons  who  always 
swarm  upon  the  track  of  a  new  invention,  and  whose  lit- 
tle faith  is  sometimes  a  serious  bar  to  progress — -the  con- 
struction of  the  Cable  was  pushed  forward  with  remark- 
able vigor.  The  general  plan  of  manufacture  is  exhi- 
bited  in  another  page.  The  following  is  a  vertical  section 
of  the  Atlantic  Cable,  showing  the  position  of  the 
central  conducting  wires,  with  their  cover- 
ings of  gutta-percha,  rope-yarn,  and  twisted 
wires. 

The  principal  processes  through  which  the 
Cable  passed  were  four  in  number — 1,  the  T^f  the  Atlantic 
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twisting  01  the  conducting  wires  ;  2,  a  triple  size. 
coating  of  gutta-percha;   3,  a  covering  of  fine  thread 
yarn  soaked  in  a  mixture  of  pitch,  tar,  oil,  and  tallow ; 
4,  the  final  enclosure  of  twisted  wire. 

We  shall  describe  these  processes  in  their  order.  The 
copper  strand  of  the  Cable  having  been  prepared  in  the 
manner  already  indicated,  was  rolled  upon  drums  as  it 
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PROFILE   VIEW    OF    THE    ATLANTIC   CABLE EXACT    SIZE. 


VIEW  OP  THE  ATLANTIC  CABLE  IN  SECTIONS. 


1.  Exterior  covering  of  wires,  eighteen  in  number,  of  seven  strands  each, 

2.  Covering  of  tarred  rope-yarn. 

3.  Three  coatings  of  gutta-percha. 

4.  Copper  conducting  wires,  seven  in  number. 


64      Cable — -Construction  and  Experiments. 

was  completed,  in  lengths  of  two  miles.  It  was  taken 
from  these  drums  to  receive  a  coating  of  three  separate 
layers  of  refined  gutta-percha.  The  original  diameter  of 
the  conducting  wire  before  this  coating  was  one-sixteenth 
of  an  inch.  After  receiving  the  coating,  the  diameter 
was  increased  to  three-eighths  of  an  inch.  These  prelimi- 
nary processes  were  by  far  the  most  important  of  the 
whole,  for  the  perfection  of  the  insulation  of  the  Cable 
depends  upon  the  integrity  of  the  insulating  material. 
Three  coatings  of  gutta-percha  were  applied  at  suitable 
intervals  to  insure  the  efiiciency  of  the  work.  The  gutta- 
percha employed  for  the  purpose  was  prepared  with  the 
utmost  possible  care.  Lumps  of  the  crude  substance 
were  first  rasped  down  by  a  revolving  toothed  cylinder 
placed  within  a  hollow  case.  The  raspings  were  then 
passed  between  rollers,  and  macerated  in  hot  water; 
afterwards  washed  in  cold  water,  and  driven,  at  a  boiling 
water  temperature,  by  hydraulic  power,  through  wire- 
gauze  sieves,  attached  to  the  bottom  of  wide  vertical 
pipes.  The  gutta-percha  came  out  from  these  sieves  in 
plastic  masses  of  remarkable  purity  and  fineness.  It 
then  passed  into  an  apparatus  known  as  a  masticator, 
consisting  of  a  series  of  interrupted  screws  revolving  in 
hollow  cylinders;  the  material  being  squeezed  and 
kneaded  for  some  hours  in  this  manner,  in  order  to  ex- 
pel the  water  and  render  the  substance  perfectly  homo- 
geneous.    Horizontal  cylinders  heated  by  steam  received 
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tlie  purified  gutta-perclia.  Screw-pistons  driven  down 
slowly,  but  with  resistless  force,  pressed  tbe  material 
through  a  die,  which  at  the  same  time  had  the  strand  of 
copper  wire  moving  along  through  its  centre.  The 
strands  entered  the  die  naked,  bright  copper  wire,  and 
emerged  as  thick,  dull-looking  cords,  having  received  one 
complete  coating.  The  same  process  was  repeated, 
until  three  coatings  inclosed  the  copper  strands. 

The  Cable,  having  been  prepared  thus  far  in  lengths 
of  two  miles,  rigorous  tests  of  insulation  and  electric 
continuity  were  apphed.  Each  length  was  coiled  on  a 
wooden  drum,  with  a  short  piece  of  the  copper  con- 
ductor projecting  at  each  end.  These  drums  were  then 
immersed  in  water,  and  the  task  of  the  Electricians 
began.  The  continuity  was  ascertained  by  passing  a 
voltaic  current  of  low  power  through  the  strand,  from  a 
battery  of  a  single  pair  of  plates,  and  causing  it  to  record 
a  signal  after  issuing  from  the  wire.  The  amount  of 
insulation  was  determined  by  a  different  plan.  One 
pole  of  a  voltaic  battery,  consisting  of  600  pairs  of  plates, 
was  connected  with  the  earth ;  the  other  pole  w^  united 
to  a  wire  coiled  around  the  needle  of  a  sensitive  hori- 
zontal galvanometer,  and  running  thence  to  the  exposed 
strand  of  the  Cable,  which  was  left  without  any  con- 
ducting communication.  If  the  insulation  was  perfect, 
the  earth  formed  one  pole  of  the  battery,  and  the  end  of 
the  insulated  strand  the  other  pole,  the  circuit  remaining 
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open:  consequently  no  current  passed,  and  tlie  needle 
of  tlie  galvanometer  was  not  deflected  in  tlie  sliglitest 
degree.  If  tlie  insulation  was  imperfect,  or  tliere  was 
undue  electrical  permeability  in  tbe  sheath  of  gutta- 
percha, a  portion  of  the  current  forced  its  way  from  the 
strand  through  the  faulty  places  in  the  covering  of  gutta- 
percha, and  the  needle  of  the  galvanometer  was  deflected , 
the  degree  of  deflection  being  the  measure  of  the  amount 
of  imperfection.  It  was  found  that  the  best  coating  was 
not  a  thorough  insulation,  a  slight  deflection  being  pro- 
duced in  the  needle,  but  insufficient  to  cause  serious 
interference  with  telegraphic  operations.  A  certain 
degree  of  deflection,  therefore,  was  considered  allowable 
and  safe.  It  was  only  when  this  degree  was  exceeded 
that  the  core  was  condemned.  While  the  test  for  con- 
tinuity was  absolute,  that  which  determined  the  insula- 
tion was  in  a  measure  relative.  A  very  powerful  battery 
was  used  in  the  tests  for  insulation,  in,  order  to  render 
the  trial  as  severe  as  possible.  During  the  progress  of 
these  experiments,  an  ingenious  method  was  adopted 
for  the  purpose  of  testing  at  the  same  time  both  the 
continuity  and  the  insulation.  The  operation  was  as 
follows:  The  entire  length  of  the  Cable  was  joined 
into  a  loop  or  endless  ring,  when  a  voltaic  sand-battery 
of  500  pairs  of  plates  was  connected  by  one  of  its  poles 
with  the  entirely  insulated  strand  of  the  Cable,  and  by 
its  other  pole  with  the  earth.     The   circuit  was  thus 
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insulated  as  a  whole,  and  charged  as  a  Ley  den  jar.  But 
a  cliarged  Ley  den  jar  may  be  made  a  part  of  a  voltaic 
circuit ;  and  tberefore  tbis  charged  ring  of  wire  was  able 
to  transmit  a  low-tension  circuit  without  its  charge  being 
interfered  with.  A  small  insulated  battery  was  then 
introduced  into  the  circuit,  and  its  low  current  flowed 
from  pole  to  pole  through  the  strand. 

A  bell,  also  insulated,  was  so  placed  in  the  same 
circuit  that  any  break  of  continuity  dropped  a  needle 
previously  held  by  magnetic  attraction,  released  some 
wheel- work,  and  sounded  an  alarm ;  the  bell  was  conse- 
quently heard  whenever  the  continuity  of  the  strand 
failed.  Another  bell  was  so  placed  as  to  be  rung  when- 
ever the  current  from  the  five-hundred-cell  battery 
acquired  undue  power  in  consequence  of  faulty  insu- 
lation. 

Electrical  experiments  having  finally  established  the 
perfection  of  continuity  and  insulation,  the  Cable  was 
now  ready  tp  undergo  the  process  of  joining  the  lengths. 
The  two-mile  coils  of  completed  and  proved  core  were 
wound  on  large  drums,  with  projecting  flanges  on  each 
side,  the  rims  of  which  were  shod  with  iron  tires,  so 
that  they  could  be  rolled  about  as  broad  wheels.  When 
the  core  was  in  position  on  these  channelled  drums,  the 
circumference  of  each  drum  was  closed  in  carefully  by  a 
sheet  of  gutta-percha.  The  work  of  the  gutta-percha 
manufacturers  ended  with  this  final  preparation.     The 
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core-filled  drums  passed  from  their  hands  into  tlie  ens- 
tody  of  tlie  joiners.  Eacli  drum  was  tlien  mounted 
witli  axles,  tlie  gutta-percha  covering  removed,  and  the 
projecting  ends  of  the  copper  strands  carefully  brazed 
together.  This  process  may  be  described  as  follows: 
A  piece  of  copper  wire  was  attached  by  firm  brazing  an 
inch  or  two  beyond  the  point  of  junction  on  one  side, 
tightly  wound  round  until  it  reached  to  the  same  extent 
on  the  other  side,  and  was  then  firmly  brazed  on  again. 
A  second  piece  of  copper  wire  was  then  brazed  over  the 
first  in  the  same  fashion,  and  extended  a  little  way 
beyond  it;  and  finally  several  layers  of  gutta-percha 
were  carefully  laid  over  and  around  the  joint  by  the 
use  of  hot  irons.  This  operation  is  identical  with 
that  of  splicing  the  Cable,  which  has  been  repeatedly 
effected  with  entire  success,  and  by  means  of  which  the 
laying  of  the  wire  in  mid-ocean  was  accomplished  during 
the  last  voyage  of  the  Niagara  and  Agamemnon.  A 
clear  idea  of  the  stages  of  this  .delicate  manipulation  is 
given  in  the  subjoined  illustration. 

The  explanation  of  this  method  of  splicing  the  Cable, 
which  has  already  been  given,  will  suj6&ce  for  a  compre- 
hensive view  of  a  part  of  the  Telegraphic  enterprise  upon 
which  depended  the  success  of  the  whole.  It  will  be  seen 
by  reference  to  the  cut,  that  the  electrical  connexion  must 
be  preserved  even  if  the  joint  in  the  Cable  yields.  In 
the  event  of  a  rupture  of  the  Cable,  by  which  the  core 
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on  eacli  side  sHould  be  dragged  opposite  ways,  tlie 
electric  condition  would  still  remain  perfect.  Tbe  outer 
investment  of  the  wire  would  unroll  spirally  as  tbe  ends 


THE  SPLICE  OF  THE   CABLE. 


of  the  Cable  were  pulled  asunder ;  so  tliat  bowever  tbe 
mechanical  continuity  of  tbe  strand  itself  might  be 
broken,  tbe  conducting  power  would  still  remain. 

After  tbe  lengths  had  been  joined  in  the  manner 
indicated,  the  Cable  underwent  another  process,  passing 
to  a  "serving"  machine,  fitted  with  a  horizontal  wheel, 
on  which  were  placed  five  bobbins.  Each  bobbin  was 
supplied  with  some  hundreds  of  yards  of  five-thread 
rope-yarn,   prepared  for   the    purpose    by  a   previous 
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immersion  in  a  mixture  of  pitcli,  tar,  oil,  and  tallow. 
The  coated  wire  moved  slowly  through  the  centre  of 
the  wheel,  and  as  it  passed  up,  the  bobbins,  revolving  at 
the  rate  of  three  hundred  and  seventy-five  times  a 
minute,  spun  the  five  strands  of  yarn  tightly  about  it, 
not  leaving  the  smallest  interstice.  At  this  stage  of 
preparation,  the  Cable  passed  from  this  machine  through 
a  gauge,  which  showed  its  diameter  to  be  nine-sixteenths 
of  an  inch ;  while  the  electric  current  with  which  it  was 
in  connexion,  proved  by  the  needle  of  the  galvanometer, 
that  the  connexion  and  insulation  of  each  fathom  as  it 
moved  off  was  uninjured  by  the  serving  process. 

The  Cable  being  now  in  a  state  of  great  forwardness, 
it  only  remained  to  "close"  or  bind  it  up  in  wire.  For 
this  purpose  another  horizontal  table,  arranged  like  the 
one  for  the  serving  process,  was  provided.  It  carried 
near  its  circumference  eighteen  bobbins  or  drums  ;  each 
drum  filled  with  bright  charcoal-iron  wire,  and  having 
two  motions,  one  round  its  horizontal  axis,  and  one 
round  an  upright  pivot,  inserted  into  the  revolving  table, 
so  that  the  strand  was  delivered  always  towards  the 
centre  of  the  table  as  it  was  carried  swiftly  round.  The 
iron  strand  was  of  the  same  diameter  as  that  which  was 
used  for  the  copper  core,  each  strand  consisting  of  seven 
iron  wires.  With  each  whirl  of  the  closing-machine,  there- 
fore, eighteen  iron  strands  were  firmly  twisted  round  the 
central  core.     The  core,  actuated  by  the  rollers  of  the 
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macMnery,  rose  tkrougli  tlie  middle  of  tlie  table  and 
ascended  towards  the  ceiling;  tbe  metallic  twist,  as  it 
passed,  tightly  embracing  it.  One  hundred  and  twenty- 
six  iron  wires  were,  therefore,  woven  about  the  Cable 
in  order  to  complete  the  process  of  its  manufacture. 
Twenty-one  of  these  machines  were  kept  constantly  at 
work  in  the  factory  of  Messrs,  Glass  &  Elliott,  and 
about  an  equal  number  in  Newall's  establishment  at 
Birkenhead.  The  labor  accomplished  at  Glass  & 
Elliott's  establishment  in  the  course  of  twenty-four 
hours,  by  the  use  of  twenty-one  machines,  was  as 
follows:  Two  thousand  and  fifty-eight  miles  of  iron 
wire  were  daily  twisted  into  two  hundred  and  ninety- 
four  miles  of  strand;  this  length  of  strand  sufficing  to 
cover  about  ten  miles  of  the  Cable, 

The  Cable  thus  completed  was  drawn  from  the  closing- 
machines  at  the  rate  of  thirty  feet  per  minute,  or  eighteen 
hundred  feet  per  hour,  passing  through  a  gauge  of  five- 
eighths  of  an  inch  diameter.  It  was  then  carried  by 
revolving  wheels  through  a  tank  of  hot  tar,  issu- 
ing forth  into  the  yard  thoroughly  fitted  for  the  duty  to 
which  it  was  to  be  devoted.  In  the  yard  it  was  coiled 
away  in  huge  piles,  ready  for  shipment;  each  day's 
labor  adding  some  inches  to  the  height  and  bulk'  of  the 
mass. 

The  weight  of  the  main  Cable  was  eighteen  hundred 
and  sixty  pounds,  or  nearly  one  ton,  to  the  mile.     For 
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tlie  shore-ends,  a  heavier  style  was  provided,  oif  aiig- 
mented  dimensions  and  greatly  increased  power  of  resist- 
ance, but  constructed  upon  the  same  general  plan.  The 
weight  of  the  shore-ends  now  in  use,  is  seven  tons  to  the 
mile,  and  the  diameter  at  the  shore  is  about  one  and  a  half 
inches,  tapering  through  about  half  a  mile  into  the  main 
Cable.  The  following  engraving  exhibits  a  vertical 
section  of  the  shore-end,  of 
the  exact  si2;e.  This  part  of 
the  Atlantic  line  is  encased 
by  twelve  solid  charcoal-iron 
wires  of  No.  1  gauge.  The 
No.  1  wires  pass  gradu- 
ally into  No.  2,  and  No.  2  into 
No.  8,  as  deep  water  is  reach- 
ed.    The  arutta-percha  casinar     vertical  section  of  shoee  end  op 
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and  serving  of  tarred  hemp 

are  also  thicker  upon  these  "shore-ends"  as  well  as  the 

outer  iron  coat. 

The  Directors  of  the  Company,  in  their  official  mani- 
festo, pubhshed  last  year,  took  occasion  to  explain  the 
reasons  why  a  return  circuit  had  not  been  proAdded  in 
planning  this  Cable.  It  was  well  known  that  in  every 
land  telegraph  yet  brought  into  use,  the  earth  itself  had 
been  found  sufficient  for  the  completion  of  the  circuit, 
and  hence  a  return  wire  could  not  be  deemed  absolutely 
essential.     Moreover,  the  addition  of  a  second  wire  would 
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have  added  largely  to  tlie  size,  weight,  and  expense  of 
tlie  Cable,  and  wonld  have  unavoidablj  deferred  the 
completion  of  an  Atlantic  Telegraph  to  another  year. 

The  total  cost  of  the  Atlantic  Cable  was  nearly  five 
hundred  dollars  per  mile.  The  aggregate  outlay  of  the 
Company  in  the  year  1857,  on  account  of  the  construe 
tion  of  the  Cable  alone,  was  stated  as  follows : — 

Price  deep-sea  wire  per  mile, $200 

Price  spun-yarn  and  iron  wire  per  mile,       .        .        .        265 
Price  outside  tar  per  mile    ......  20 

Total  per  mile, $485 

For  2,500  miles, $1,212,500 

For  10  miles  deep-sea  Cable,  at  $1,450  per  mile,  14,500 

For  25  mUes  shore-ends,  at  $1,250  per  mile,        .  31,250 


Total  cost $1,258,250 

\  The  scientific  experiments  which  were  undertaken  by 
competent  electricians  in  the  employ  of  the  Company 
estabhshed  the  fact,  that  a  wire  across  the  Atlantic  was 
not  only  practicable,  so  far  as  mechanical  possibility  was 
concerned,  but  that  the  scientific  difficulties,  which  were 
naturally  suggested  as  the  effect  of  distance,  and  the 
peculiar  conditions  in  the  sea,  were  not  insuperable. 
A  general  view  of  the  results  of  careful  experiments, 
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wHcli  finally  decided  tlie  Directors  upon  tlie  adoption  of 
tlie  plan  of  an  Atlantic  Cable,  now  snccessfally  carried 
out,  presents  a  record  of  industrious  scientific  application 
tbat  may  not  inappropriately  form  a  part  of  the  history 
of  tbe  enterprise. 

In  the  ordinary  arrangement  of  tbe  wires  of  tbe  Elec- 
tric Telegrapb,  wbere  tbey  are  stretcbed  upon  posts,  and 
insulated  by  glass  and  tbe  surrounding  air,  tbe  current 
of  electricity  runs  along  as  a  simple  stream,  and  with  a 
velocity  that  is  almost  inappreciable  for  ordinary  dis- 
tances. But  when  the  wires  are  inclosed  in  a  sheath  of 
insulating  substance,  like  gutta-percha,  and  placed  in  a 
moist  medium,  or  a  metallic  envelope,  the  case  is  very 
different.  The  influence  of  induction  then  comes  into 
play  as  a  retarding  power.  As  soon  as  the  insulated 
central  wire  is  electrically  excited,  that  excitement  ope- 
rates upon  the  adjoining  layer  of  metal  or  moisture,  and 
calls  up  in  it  an  electrical  force  of  an  opposite  kind. 
Each  of  these  forces  disguises,  or  holds  fast,  an  equiva- 
lent portion  of  the  other, — and  the  electricity  of  the  cen- 
tral wire  is  thus  prevented  from  moving  freely  onward, 
as  it  otherwise  would.  It  is  found,  in  short,  that  the 
Submarine  Telegraph  Cable  is  virtually  a  lengthened 
Ley  den  jar,  and  transmits  signals  while  being  charged 
and  discharged,  instead  of  merely  by  allowing  a  stream 
of  the  electrical  influence  to  flowjlynamically  and  evenly 
along  it.   And  every  time  it  is  used  it  has  first  to  be  filled 
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and  then  emptied.  In  tlie  case  of  a  long  submarine  wire, 
tliis  was  found  to  be  a  task  requiring  considerable  time, — 
and  this  was  found,  moreover,  to  be  verj  much  increased 
witk  an  increase  in  tlie  length,  of  the  wire.  And  when 
experiments  came  to  be  made  in  1851,  upon  telegraphic 
lines  running  underground,  between  London,  Manches- 
ter, and  Grlasgow,  and  upon  others  partly  underground, 
and  partly  submarine,  between  London,  Paris,  and  Brus- 
sels, it  was  found  that  the  speed  of  the  current  did  not 
exceed  1,000  miles  per  second.  In  that  year,  Mr.  White- 
house  invented  a  very  ingenious  method  of  determining 
with  precision  the  force  of  currents  thus  transmitted; 
and  the  result  of  his  investigations  was  to  show,  that  in 
submarine  telegraphs  the  wires  act  as  reservoirs,  and  not 
as  mere  channels, — that  the  larger  reservoir  receives  and 
holds  a  larger  quantity  than  the  smaller  one,  and  that  this 
naturally  produces  the  most  powerful  effects  when  allowed 
to  escape  from  its  imprisonment.  By  1855,  the  scientific 
corps  provided  themselves  with  much  more  complete 
and  perfect  instruments  for  pursuing  these  inquiries,  and 
the  construction  of  new  Telegraph  lines  also  furnished 
them  with  better  opportunities  of  making  their  experi- 
ments. It  was  soon  found  that  a  magneto-electrical  cur- 
rent took  a  second  and  a  half  to  discharge  itself,  when  it 
moved  through  1,146  miles  of  wire,  in  consequence  of 
the  retarding  power  of  induction  in  this  extended  me- 
dium.    This  was  a  rate  of  speed  not  at  all  compatible 
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with,  any  profitable  employment  of  a  Transatlantic  Tele- 
graph for  commercial  purposes, — and  the  next  step  was 
to  devise  some  remedy  for  this  inductive  obstacle.  The 
first  thing  done  was  to  send  different  kinds  of  electricity 
along  the  wire  in  succession,  in  the  hope  that  each  trans- 
mission of  one  kind  would  clear  away  the  residue  of  the 
other  which  had  immediately  preceded  it.  The  result 
was  a  complete  success.  Although  the  same  wire,  and 
the  same  magneto-electric  combination  were  employed, 
which  had  before  demanded  a  second  and  a  half  for  the 
completion  of  a  single  discharge,  seven  and  eight  cur- 
rents now  readily  recorded  themselves  in  a  single  second. 
When  positive  followed  negative,  and  negative  followed 
positive,  in  exactly  equal  proportions,  the  electrical 
equilibrium  of  the  wire  was  continually  restored  as  fast 
as  it  was  disturbed — each  current  clearing  away  the  in- 
ductive influence  which  the  other  had  left  behind  it.  It 
was  proved,  moreover,  in  the  course  of  these  experiments, 
that  successive  charges  of  electrical  influence, — either  of 
the  same  kind,  or  of  alternate  opposite  kinds, — may  be 
travelling  along  lengthened  conducting  wires  simultane- 
ously, the  one  following  the  other,  like  successive  waves 
upon  the  sea.  Alternate  positive  and  negative  signals 
were  sent  along  900  miles  of  wire,  at  the  rate  of  eight 
signals  in  each  second, — and  two  signals  arrived  at  the  end 
of  the  wire  after  the  acts  of  transmission  had  been  discon 
tinued.     In  another  experiment,  by  the  use  of  a  wire, 
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1,020  miles  long,  three  signals  of  a  single-stroke  bell  were 
distinctly  beard  after  the  movement  of  tbe  band  wbicb 
originated  tbe  current  bad  ceased.  Tbis,  therefore, 
indicated  a  way  in  wbicb  tbe  rapidity  of  transmitting 
electrical  currents  along  a  submarine  wire  could  be  in- 
creased ;  it  was  necessary  only  to  employ  opposite  kinds, 
— positive  and  negative  alternately. 

Tbe  next  point  to  be  investigated  was  tbe  ratio  in  wbicb 
increase  of  distance  in  a  gutta-percba  covered  telegraph 
wire  augments  tbe  dif&culties  of  rapid  transmission.  It 
bad  been  supposed  that  tbe  available  force  was  diminished 
in  tbe  ratio  of  the  square  of  tbe  distance  traversed, — ^that 
is,  that  a  current  which  has  traversed  600  miles  has  only 
a  thirty-sixth  part  of  tbe  working  force  of  a  precisely 
similar  current  wbicb  has  travelled  only  100  miles.  In 
experimenting  upon  tbis  point  they  had  to  consider: 
First — ^the  diminution  of  tbe  current's  power  to  produce 
mechanical  effects;  and.  Second — its  loss  of  speed.  A 
voltaic  battery  of  72  pairs  of  plates,  each  with  a  surface 
of  16  inches,  was  set  to  work,  and  it  was  ascertained  bow 
many  grains  tbe  current  would  raise  upon  being  trans- 
mitted through  a  wire  just  long  enough  to  effect  tbe  con- 
nexion. The  number  of  grains  lifted  was  25,000.  The 
experiment  being  repeated  with  tbe  same  current  through 
200  miles  of  wire,  the  number  of  grains  bfted  was  10,650,' 
with  400  miles  of  wire  it  was  3,250 ;  and  with  600  miles 
it  was  1,400.     Clearly  the  loss  of  mechanical  power  in 
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this  case  was  not  diminislied  in  so  large  a  ratio  as  had 
been  supposed.  In  regard  to  loss  of  speed,  nearly  five 
thousand  observations  were  made,  with  wires  varying  in 
length  from  83  to  1,020  miles,  to  determine  its  ratio ;  and 
from  these  it  appeared  that  with  a  wire  83  miles  long  the 
transmission  was  effected  in  .08  of  a  second;  with  166 
miles  in  .14  of  a  second;  with  249  miles  in  .36  of  a 
second;  with  498  miles  in  .79  of  a  second;  and  with 
1,020  miles  in  1.42  of  a  second.  This  ratio  was  far  less 
than  had  been  supposed.  The  result  of  the  experiments 
was  to  establish,  with  tolerable  accuracy,  the  fact  that  the 
velocity  of  movement  of  a  magneto-electric  current, 
through  a  gutta-percha  covered  wire,  is  300  miles  in  fi-om 
one-twelfth  to  one-sixteenth  of  a  second;  600  miles  in 
from  one-sixth  to  one-ninth  of  a  second ;  and  900  miles 
in  from  one-fifth  to  one-fourth  of  a  second.  Still  further 
experiments  proved  that  a  rate  of  transmission  could  be 
obtained  by  the  employment  of  magneto-electric  currents 
from  two  and  a  half  to  three  times  as  great  as  that  of  any- 
simple  voltaic  impulse  which  can  be  used.  The  maximum 
speed  attained  by  voltaic  electricity  was  1,800  miles  per 
second ;  the  maximum  for  the  magneto-electric  current 
was  6,000  miles  per  second.  This  showed  conclusively 
that  this  is  the  current  which  must  be  employed.  And 
it  was  also  established  that  large  coated  wires,  "used 
beneath  the  water  or  the  earth,  are  worse  conductors,  so 
far  as  velocity  of  transmission  is  concerned,  than  small 
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ones ;  and  it  was  tliis  wliicli  led  to  the  adoption  of  the 
small-sized  copper  wire  which  was  finally  decided  on  as 
the  conductor  by  the  Atlantic  Telegraph  Company. 

After  these  points  had  been  established  by  experiment 
— rendering  it  theoretically  probable  that  there  would  be 
no  difficulty  in  using  a  wire,  if  it  could  once  be  laid  down 
across  the  Atlantic — ^the  next  point  was  actually  to  record 
a  signal  by  a  current  sent  through  a  circuit  of  2,000  miles. 
For  this  purpose,  in  1856,  the  various  lines  of  Telegraph 
under  charge  of  the  English  and  Irish  Magnetic  Telegraph 
Company  were  used,  and  they  are  so  extensive,  have  so 
many  ramifications,  and  each  line  contains  so  many  sepa- 
rate wires,  that  a  continuous  length  of  nearly  5,000  miles 
could  be  made  up  among  them.  The  experiments  were 
made  with  great  care,  under  the  supervision  of  Mr. 
Bright,  the  Engineer;  and  Mr.  Whitehouse,  subse 
quently  the  Electrician  of  the  Company.  On  the  9th  of 
October,  1856,  ten  gutta-percha  covered  wires,  each 
measuring  over  200  miles,  were  connected,  so  that  a 
continuous  circuit  was  formed  of  above  2,000  miles,  and 
signals  were  distinctly  and  satisfactorily  telegraphed 
through  the  whole  length,  at  the  rate  of  210,  241,  and, 
upon  one  occasion,  270  per  minute.  Experiment  having 
shown  that  the  conditions  present  in  insulated  wires 
placed  under  the  ground  and  beneath  the  sea  are  strictly 
analogous,  this  Tesvlt  was  regarded  as  establishing,  beyond 
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all  reasonable  doubt,  tbe  practicability  of  -working  tbe 
Transatlantic  Telegrapli. 

The  Company  was  therefore  indebted  to  Mr.  White- 
house  and  Mr.  Bright  for  a  series  of  experiments  wHch 
establisbed  certain  important  facts.  General  results  may 
be  indicated  in  a  few  words — viz : 

That  gutta-perclia  covered  submarine  wires  do  not 
transmit  as  simple  insulated  conductors,  but  that  they 
have  to  be  charged  as  Leyden  jars,  before  they  can 
transmit  at  all. 

That,  consequently,  such  wires  transmit  with  a  velo- 
city that  is  in  no  way  accordant  to  the  movement  of  the 
electrical  current  in  an  unembarrassed  way  along  simple 
conductors. 

That  magneto-electric  currents  travel  more  quickly 
along  such  wires  than  simple  voltaic  currents. 

That  magneto-electric  currents  travel  more  quickly 
when  in  high  energy  than  when  in  low,  although  voltaic 
currents  of  large  intensity  do  not  travel  more  quickly 
than  voltaic  currents  of  small  intensity. 

That  the  velocity  of  the  transmission  of  signals  along 
insulated  submerged  wires  can  be  enormously  increased 
from  the  rate,  indeed,  of  one  in  two  seconds,  to  the  rate 
of  eight  in  a  single  second,  by  making  each  alternate 
signal  with  a  current  of  different  quality,  positive  follow- 
ing negative,  and  negative  following  positive. 

That  the  diminution  of  the  velocity  of  the  transmission 
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of  the  magneto-electric  current  in  induction-embarrassed 
coated  wires,  is  not  in  tbe  inverse  ratio  of  the  squares  of 
the  distance  traversed,  but  much  more  nearly  in  the  ratio 
of  simple  arithmetical  progression. 

That  several  distinct  waves  of  electricity  may  be  travel- 
ling along  different  parts  of  a  long  wire  simultaneously, 
and  within  certain  limits,  without  interference. 

That  large  coated  wires  used  beneath  the  water  or  the 
earth  are  worse  conductors,  so  far  as  velocity  of  trans- 
mission is  concerned,  than  small  ones,  and  therefore  are 
not  so  well  suited  as  small  ones  for  the  purposes  of  sub- 
marine transmission  of  telegraphic  signals ;  and 

That  by  the  use  of  comparatively  small  coated  wires, 
and  of  electro-magnetic  induction-coils  for  the  exciting 
agents,  telegraphic  signals  can  be  transmitted  through 
two  thousand  miles  with  a  speed  amply  sufficient  for  all 
commercial  and  economical  purposes. 

About  the  time  that  the  manufacture  of  the  Cable  was 
completed,  the  London  Times  rather  startled  its  readers 
by  the  announcement  that  the  enterprise  must  necessarily 
prove  a  failure.  "  It  will  scarcely  be  credited,"  said  that 
journal,  "  but  it  is  nevertheless  true,  that  the  twist  of  the 
spiral  wires  of  the  Birkenhead  half  of  the  Cable  is  in 
exactly  the  opposite  direction  to  the  twist  of  the  wires 
made  at  Grreenwich.  Thus,  when  joined  in  the  centre  of 
the  Atlantic,  they  will  form  a  right  and  a  left-hand  screw, 
and  the  tendency  of  each  will  be  to  assist  each  other  to 
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untwist  and  expose  the  core.  By  attacliing  a  solid 
weight  to  the  centre  joining,  it  is  hoped  this  difficulty 
and  danger  may  be  overcome ;  but  none  attempt  to  con- 
ceal that  the  mistake  is  much  to  be  regretted.  We  are 
informed  that  Messrs.  Glass  and  Elliott  had  nearly 
one  hundred  miles  of  their  portion  completed  before 
Messrs.  Newall  commenced  theirs,  and  that,  therefore, 
the  fault  rests  with  those  who  began  theirs  last." 

This  attack  called  forth  a  reply  from  Messrs.  Newall, 
who  denied  the  conclusions  at  which  the  writer  of  the 
article  in  question  had  arrived,  holding  that  the  so-called 
"  blunder  "  was  literally  of  no  importance.  At  the  same 
time  they  exculpated  themselves  from  blame  on  the 
ground  that  they  were  acting  throughout  under  the  direct 
instructions  and  supervision  of  the  engineer  of  the  Com- 
pany, and  that  the  fault,  if  there  was  any,  was  his. 

It  may  not  be  uninteresting  to  give  a  general  descrip- 
tion of  the  machinery  contrived  for  paying  out  the  Cable 
during  the  progress  of  the  first  Expedition,  in  the  sum- 
mer of  1857.  But  a  small  space  need  be  occupied  in 
this  description,  for  that  piece  of  machinery,  when  put  to 
trial,  proved  so  totally  inefficient  that  it  was  rejected  in 
the  following  year,  and  replaced  by  a  new  one,  a  de- 
scription of  which  will  be  found  in  its  appropriate  place 
in  the  chapter  devoted  to  the  Expedition  of  1858.  The 
plan  of  the  first  machine  was  briefly  as  follows : 

Four  cast-iron  sheaves,  or  cylinders,  about  five  feet  in 
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diameter,  were  ranged  in  line  witli  one  anotlier,  fore  and 
aft.  Tlie  first,  commencing  forward,  was  single-grooved ; 
tlie  second  and  third  were  double-grooved,  and  tbe  fonrtb 
was  single-grooved.  The  Cable,  as  it  came  up  from  the 
hold  of  the  ship,  passed  over  one  of  the  grooves  in  the 
second  drum, — ^then  under  it  backwards  and  over  and 
around  the  first  single  drum, — thence  it  returned  over 
the  remaining  groove  in  the  second, — then  it  went 
directly  across  to  one  groove  in  the  third,  following  but 
a  small  arc  in  its  periphery, — thence  to  the  last  single 
drum,  and  downward  around  this,  back  to  the  preceding 
double  one,  and,  finally,  over  the  unoccupied  groove  in 
that  to  a  fifth  grooved  drum  standing  out  upon  rigid 
arms  over  the  stern,  from  which  it  was  dropped  into  the 
sea.  The  grooves  in  all  these  drums  were  exactly 
adapted,  in  size  and  form,  to  the  Cable.  The  passing 
and  repassing  of  the  Cable  over  them  served  to  afford 
friction-service  for  controlling  the  velocity  of  the  Lope 
in  passing  out.  But  additional  checks  for  this  purpose 
were  provided.  The  four  drums  were  so  connected  by 
gearing  that  their  motions  were  exactly  coincident — the 
motion  of  any  one  of  them  involving  corresponding 
motion  in  all  the  rest.  Upon  two  of  the  shafts,  more- 
over, friction-brakes — the  same  in  principle  as  those 
used  upon  railroads — were  applied,  to  control  the  velocity 
of  the  drums ;  and  to  these,  which  were  worked  by  a 
screw,  was  attached  a  balance,  which  was  to  indicate  the 


84      Cable — Construction  and  Experiments. 

precise  amount  of  strain  thrown  upon  tlie  Cable  at  any 
moment.  The  screw  was  worked  by  a  crank,  at  wMch. 
was  stationed  an  officer  wbose  duty  it  was  to  watcb  tbe 
balance  and  regulate  tlie  friction  of  the  brakes  accordingly. 
The  shipment  of  the  Cable  speedily  followed  the 
completion.  The  portion  received  by  the  Niagara  was 
manufactured  by  Messrs.  Newall  &  Co.,  at  Birkenhead, 
and  shipped  at  that  place ;  and  the  other  half,  received 
on  board  the  Agamemnon,  was  shipped  from  the  works 
of  Messrs.  Glass  &  Elliott,  at  Greenwich.  The  total 
length  of  Cable  manufactured  was  twenty-six  hundred 
miles.  In  order  to  make  room  for  the  immense  coils  in 
which  the  Cable  was  deposited  in  the  Niagara,  the  fore- 
hold  of  that  vessel  was  cleared  of  the  chain-lockers, 
coal-bunkers,  and  tanks,  and  fitted  with  a  level  floor  over 
the  kelson,  the  beams  having  each  been  trussed  with 
doilble  stays  to  compensate  for  the  removal  of  the 
stanchions.  Part  of  the  Cable  was  also  stowed  in  a 
space  which  had  been  cleared  out  on  the  main  deck, 
abaft  the  engine-room,  by  displacing  some  of  the  officers' 
berths  and  encroaching  on  the  ward-room.  Three  small 
vessels  of  500  tons  each  were  employed  to  convey  the 
coils  from  the  works  of  Messrs.  Newall  to  the  fi-igate. 
The  part  taken  on  board  the  Niagara  was  coiled  under 
the  superintendence  of  Mr.  Woodhouse,  C.E.,  who 
assisted  in  laying  down  the  Yarna  and  Balaklava  sub- 
marine telegraph. 
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The  operation  of  sMpping  tlie  Cable  was  begun  in 
June  and  completed  in  the  early  part  of  July,  1867. 
The  event  was  celebrated  in  England  witb  Hgli  festivity 
and  rejoicing,  A  fete  champeire  was  given  on  tbe  23d 
of  July,  at  Belvidere  House,  by  Sir  Culling  Bardlet  ; 
an  immense  marquee  pitched  upon  tbe  lawn  in  front  of 
tbe  mansion,  affording  accommodation  for  some  eight 
hundred  and  fifty  invited  guests,  among  whom  were 
many  distinguished  gentlemen,  both  English  and  Ameri- 
can. The  unvarying  success  of  the  enterprise,  thus  far, 
inspired  strong  hope,  and  the  greetings  interchanged  on 
the  occasion  of  this  festivity  were  enthusiastic  and 
cordial  to  a  degree. 

In  the  latter  part  of  July,  1857,  the  Niagara  and  Aga- 
Tnemnon  sailed  for  Queenstown,  Ireland,  the  appointed 
place  of  rendezvous.  During  this  voyage,  various  suc- 
cessful experiments  were  made.  On  board  the  Aga- 
memnon^ the  mechanical  appliances  for  regulating  the 
delivery  of  the  Cable  into  the  sea  were  kept  continually 
in  motion  by  the  small  engine  on  board,  which  was  con- 
nected with  them,  and  the  whole  worked  with  great  pre- 
cision and  facility.  The  experiments  then  made  by  the 
Agamemnon  justified  hopes  of  ultimate  triumph,  A  13- 
inch  shell  was  attached  to  the  end  of  a  spare  colL  of'  the 
Cable,  for  the  purpose  of  sinking  it  rapidly,  and  was 
then  cast  into  the  sea,  drawing  after  it  a  sufficient  quan- 
tity of  slack  to  enable  it  to  take  hold  of  the  ground  and 
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so  set  tlie  macliiiiery  in  motion.  The  paying  out  com- 
menced at  tlie  rate  of  two,  three,  and  four  knots  respect- 
ively. The  ship  was  then  stopped,  and  the  Cable  was 
hauled  up  from  the  bottom  of  the  sea  with  great  facility. 
The  Cable,  when  recovered,  was  reported  to  have  been 
cleaned  as  bright  as  the  specimens  which  were  distri- 
buted among  the  friends  of  the  enterprise.  The  exterior 
coating  of  tar  had  been  completely  rubbed  off  by  being 
drawn  through  the  sandy  bottom  of  the  sea.  On  the 
day  after  this  experiment,  a  length  of  Cable  was  run  out 
opposite  the  Isle  of  Wight,  and  was  hauled  in  with  per- 
fect ease — ^the  speed  in  this  case  having  been  increased 
to  five  knots.  On  the  next  day,  a  mile  of  Cable  was 
run  out  and  hauled  in,  while  the  speed  was  increased  to 
six  and  a  half  knots.  The  Agamemnon  then  steered  for 
Cork,  where  her  consort,  the  Niagara^  had  already 
arrived. 

While  the  AgaTnemnon  and  Niagara  lay  about  a  quar- 
ter of  a  mile  apart  in  the  Cove  of  Cork,  their  Telegraph 
Cables  were  passed  to  each  other,  and  for  the  first  time 
a  circuit  was  established  through  twenty-five  hundred 
miles.  The  Niagara! s  being  attached  to  the  galvanome- 
ter, and  the  AgameranorH s  brought  directly  to  the  bat- 
tery, an  electrical  current  was  found  to  pass  immedi- 
ately, though  at  first  slowly ;  at  once  putting  at  rest 
the  question  of  transmission  through  such  a  length  of 
wire.     This  demonstration  was  the  more  satisfactory, 
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from  tlie  fact  that  tlie  force  developed  lifted  twenty -five 
grains  on  Dr.  Whitehouse's  galvano-electrometer, 
wLen  tliree  grains  liad  been  found  to  indicate  snfiicient 
power  to  record  intelligible  signals.  There  was  no  time 
that  night,  however,  to  attach  the  recording  instru- 
ments ;  and  when  the  Agamemnon  swung  at  her  moor- 
ings, she  unluckily  fouled  the  wire  and  broke  the  con- 
nexion. The  whole  of  the  next  day  was  spent  in  reco- 
vering and  re-uniting  the  Cable-ends  ;  but,  in  the  mean- 
time, the  Agamemnon  sent  aboard  a  large  iron  buoy, 
and  several  wooden  ones,  to  be  used,  in  case  of  necessity, 
for  securing  the  Cable  in  soundings.  On  Saturday,  Au- 
gust 1,  connexion  was  re-established  between  the  ends, 
and  each  of  them  connected  with  the  earth,  as  in  lines 
actually  laid  out.  A  distinct  message  was  then  immedi- 
ately telegraphed  through  the  whole  scope  of  two  thou- 
sand five  hundred  miles — ^^  Land  in  sight :  alVsweW — • 
were  the  first  memorable  words.  In  this  experiment 
one  current  occupied,  in  its  passage,  an  interval  of  one 
second  and  three-quarters ;  but  three  successive  signals, 
each  perfectly  intelligible,  could  be  passed  through 
twenty-five  hundred  miles  in  two  seconds ;  thus  confirm- 
ing observations  made  on  shorter  circuits,  by  which  it 
appeared  that  one  wire  may,  at  the  same  instant,  be 
engaged  in  conveying  several  distinct  electrical  waves, 
with  well-marked  intervals  between  them. 

It  had  been  at  first  decided  by  the  Directors  of  the 
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Atlantic  Telegraph  Company,  that  the  Niagara  and 
Agamemnon  should  proceed  to  mid-ocean,  and  there, 
having  spliced  the  Cable,  separate,  and  steer,  the  one  for 
Newfoundland,  and  the  other  for  the  coast  of  Ireland. 
At  the  last  hour,  however,  this  plan  was  altered,  though 
not  without  some  strong  opposition  in  the  Board.  It 
was  now  determined  that  the  Niagara  should  commence 
laying  down  the  Cable  from  the  Irish  coast  westward ; 
that  she  should  be  accompanied  by  all  the  vessels  of  the 
fleet,  and  that  upon  reaching  mid-ocean,  the  Agamemnon 
should  join  her  Cable  to  that  of  the  Niagara,  and  com- 
plete the  connexion  by  proceeding  to  the  coast  of  New- 
foundland. An  argument  in  favor  of  this  arrangement 
was,  that  one  end  of  the  Cable  being  ashore,  it  could  not 
be  all  lost  in  event  of  an  accident.  It  was  farther  con- 
tended that  by  this  plan  there  would  be  much  less, 
weight  of  Cable  to  be  sustained  at  any  one  time.  Then 
the  vessels  of  the  fleet  would  be  together,  ready  to  give 
each  other  aid  in  any  emergency,  and  the  work,  so  it 
was  believed,  could  be  more  satisfactorily  performed  by 
this  than  by  the  mid-ocean  arrangement. 

The  scientific  arrangements  on  board  both  vessels  were 
complete.  In  the  electricians'  department,  on  board  of 
both  the  frigates,  a  concerted  plan  of  signals  was  provid- 
ed^ in  order  to  test  the  effect  of  the  electric  current  upon 
the  Cable  during  every  step  of  the  work.  These  signals 
indicated  time  by  seconds,  and  were  passed  through  the 


Cable — Construction  and  Experiments.      89 

whole  extent  of  tlie  wire.  At  tlie  side  of  the  Niagara 
and  Agamemnon^  patent-logs  were  placed,  wiiicli  dipped 
into  tlie  sea,  and  were  fitted  witH  vanes  and  wheels,  the 
latter  turning  with  a  degree  of  velocity  exactly  propor- 
tioned to  the  rate  at  which  the  vessel  dragged  them 
through  the  water.  One  of  these  wheels  was  so  ar- 
ranged as  to  make  and  break  an  electric  circuit  at  every 
revolution,  and  record  upon  the  deck  of  the  ship,  by 
apparatus  provided  for  the  purpose,  the  speed  of  the 
vessel.  A  bell  also  sounded  upon  every  passage  of  the 
electric  current  through  the  Cable.  The  brakeman, 
therefore,  watched  the  balance  wMch  indicated  the  strain 
upon  the  Cable,  and  tightened  or  relaxed  it  as  occasion 
required.  He  was  also  to  listen  for  the  bell,  and  if  at 
any  time  its  sound  ceased — vindicating  an  interruption  in 
the  circuit — ^he  was  to  stop  the  machinery,  the  vessel 
would  be  backed,  and  a  winding  Tnachine,  provided  for 
the  purpose,  and  worked  by  a  horizontal  steam-engine 
of  about  20  horse-power,  would  be  at  once  set  at  work, 
gathering  up  the  slack-rope  as  the  vessel  moved  astern — 
the  electrician  all  the  while  testing  the  insulating  con- 
tinuity of  the  Cable,  yard  by  yard,  until  the  defective 
portion  had  been  discovered.  This  would  then  be  cut 
out  and  the  gap  supplied  by  joining  up  the  ends  of  the 
uninjured  parts,  when  the  paying-out  and  testing  would 
be  resumed  as  at  the  first. 

Special  provision,  too,  was  made  for  storms.     In  ordi- 
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nary  weather,  or  even  with  brisk  strong  winds,  either 
ahead  or  astern,  the  work  could  go  on  without  interrup- 
tion, as  the  motion  would  not  be  so  great  as  to  prevent 
the  machinery  from  retaining  complete  control  of  the 
Cable.  But  if  the  wind  should  blow  astern  so  heavily 
as  to  make  it  necessary  for  the  vessel  to  come  up  head  to 
the  wind,  an  apparatus  was  prepared  for  paying  out  over 
the  bow,  similar  to  that  already  described.  And  in  case 
a  regular  gale  should  arise,  strong  enough  to  render  it 
impossible  for  the  vessel  safely  to  retain  hold  of  the 
Cable  at  all,  preparations  were  made  for  abandoning  it 
temporarily.  Upon  the  deck  stood  two  large  reels,  each 
wound  round  with  a  very  strong  auxihary  cable,  com- 
posed of  iron  wire  only,  and  capable  of  resisting  a  strain 
of  ten  or  twelve  tons.  Of  this  there  were  about  two 
miles  and  a  half  on  each  reel.  In  case  of  a  heavy  storm, 
rendering  necessary  the  abandonment  of  the  Cable,  it 
would  be  cut,  and  the  sea  end  attached  to  the  end  of  one 
of  these  strong  iron  cords  wound  upon  the  reel.  This 
would  then  be  rapidly  let  out,  and  the  Telegraph  Cable 
lowered  to  the  quiet  bottom  of  the  sea,  leaving  the  entire 
strain  of  the  tempest  to  be  borne  by  the  iron  cord.  As  soon 
as  possible,  moreover,  the  end  of  this  cord  would  be 
attached  to  immense  buoys,  shaped  like  the  quUl-float 
of  the  angler's  line,  and  provided  with  reflectors,  so 
as  to  be  easily  seen,  which  would  be  tossed  overboard, 
and  left  to   sustain  the   Cable  until  the  storm  should 
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subside,  wben  tbey  would  again  be  picked  up,  tbe  Cable 
recovered  and  rejoined  to  tbe  part  remaining  upon  tbe 
ship,  and  the  work  proceed  as  before. 

Such  were  the  preparations  and  precautions  made  in 
the  year  1857,  for  paying  out  the  Atlantic  Cable ;  and 
complete  and  perfect  as  they  were  then  thought  to  be, 
yet  were  they  insufficient  to  insure  success. 


CHAPTER    V. 

THE  FIEST  EXPEDITION — SUMMER  OF  1857. 

THE  first  attempt  to  lay  tlie  Atlantic  Cable  was  made 
early  in  tlie  montli  of  August,  1857.  A  period 
of  less  than  thirty  days  sufficed  for  the  completion  of 
the  final  arrangements  for  this  Expedition,  the  festivities 
incident  to  the  occasion,  the  departure  of  the  fleet  from 
Yalentia,  the  trial,  the  defeat,  and  the  return.  At  6 
P.M.  on  Tuesday,  August  4,  the  Telegraph  Squadron 
left  Queenstown  Harbor  for  Valentia  Bay.  It  arrived 
at  Valentia  on  the  day  following.  The  fleet  detailed  for 
service  on  this  Expedition  consisted  of  eight  vessels, 
four  American  and  four  English,  as  follows : — 

1.  The  U.S.   steam-frigate  Niagara^   Captain   Hudson,   to  lay 
the  half  of  the  Cable  from  Ireland. 

2.  The  U.S.  steam-frigate  Svsquehanna,  Captain  Sands,  to  attend 
upon  the  Niagara. 

3.  The  U.S.  steamer  Arctic,  Captain  Berrtman,  to  make  further 
soundings  on  the  coast  of  Newfoundland. 
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4.  The  U.S.  steamer  Victoria^  Captain  Sluyter,  to  assist  in  land- 
ing the  Cable  at  Newfoundland. 

5.  H.M.  steamer  Agamemnon,  Captain  Noddal,  to  lay  the  half  of 
the  Cable  on  the  American  side. 

6.  H.M.  steamer  Leopard^  Captain  Wainweight,  to  attend  upon 
the  Agamemnon. 

7.  H.M.  steamer  Cyclops,  Captain  Dayman,  to  go  ahead  of  the 
steamers  and  keep  the  course. 

8.  H.M.  steamer  Advice,  Captain  Eaymond,  to  assist  in  landing 
the  Cable  at  Valentia. 

The  presence  on  the  Island  of  the  representative  of 
Eoyalty  in  Ireland  contributed  in  no  small  degree  to  the 
popular  idea  of  the  importance  of  the  occasion  ;  and  the 
idea  found  development  in  bonfires,  pyrotechnic  displays, 
music,  feasting,  dancing,  and  cheering,  and  the  charac- 
teristic attributes  of  an  Irish  merry-making. 

His  Excellency,  the  Lord  Lieutenant  (the  Earl  of 
Carlisle),  attended  by  his  suite,  and  accompanied  by 
Sir  Edwaed  M'Donnell,  Chairman  of  the  Grreat 
Southern  and  Western  Railway,  several  of  the  Directors 
of  the  Company,  and  Mr.  Gr.  E.  Ilbeey,  the  courteous 
and  efficient  Superintendent  of  the  line,  proceeded  by 
special  train  on  Monday  morning  to  Killamey.  The 
Vice-regal  party  were  received  at  the  King's  Bridge 
Station  by  Mr.  Ilbery,  and  conducted  to  the  state 
carriage.  An  elegant  dejeuner  had  been  provided  at 
Valentia    by    the    Knight    of   Kerry;    the    festivities 
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taking  place  in  a  large  storeliouse  adjoining  tlie  liotel 
of  tlie  place.  This  storelionse  was  handsomely  deco- 
rated for  the  occasion.  It  was  paved  with  slabs  of  slate 
taken  from  the  extensive  quarries  in  the  vicinity,  and 
the  tables  at  which  the  Company  sat  were  formed  of  the 
same  material.  The  banqneting-room  was  draped  with 
banners,  and  adorned  with  evergreens,  flowers,  and 
mottoes.  At  one  end,  the  words  of  the  Irish  Welcome, 
Cead  Mille  Failtlia^  were  prominently  displayed;  and 
over  the  head  of  the  Chairman  were  placed  the  flags  of 
the  United  States  and  of  the  United  Kingdom,  with  the 
initials  "  J.  B."  and  "  Y.  E."  suspended  below  in  hand- 
some wreaths.  The  Knight  of  Kerry  presided  at  the 
banquet,  and  gave  a  toast  in  honor  of  the  Queen,  which 
having  been  duly  honored,  the  Chairman  again  rose  and 
proposed  the  health  of  the  Lord  Lieutenant  and  pros- 
perity to  Ireland. 

Lord  Caelisle,  in  responding,  made  the  following 
eloquent  and  appropriate  remarks  : — 

"  I  beg  to  return  you  my  most  hearty  thanks  for  the 
honor  you  have  done  me  in  so  kindly  drinking  my 
health.  I  believe,  as  your  worthy  chairman  has  already 
hinted,  that  I  am  probably  the  first  Lieutenant  of  Ire- 
land who  ever  appeared  upon  this  lovely  strand.  At  all 
events,  no  Lord  Lieutenant  could  have  come  amongst 
you  on  an  occasion  like  the  present.  Amidst  all  the 
pride  and  the  stirring  hopes  "which  cluster  around  the 
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work  of  tMs  week,  we  ought  still  to  remember  that  we 
must  speak  with  the  modesty  of  those  who  begin  and  not 
of  those  who  close  an  experiment;  and  it  behoves  us 
to  remember  that  the  pathway  to  great  achievements  has 
frequently  to  be  hewn  out  amidst  risks  and  difficulties, 
and  that  preliminary  failure  is  even  the  law  and  condi- 
tion of  the  ultimate  success.  Therefore,  whatever  disap- 
pointments may  possibly  be  in  store,  I  must  yet  insinuate 
to  you  that  in  a  cause  like  this  it  would  be  criminal  to 
feel  discouragement.  In  the  very  design  and  endeavor 
to  establish  the  Atlantic  Telegraph  there  is  almost  enough 
of  glory.  It  is  true  if  it  only  be  an  attempt  there  would 
not  be  quite  enough  of  profit.  I  hope  that  will  come, 
too ;  but  there  is  enough  of  public  spirit,  of  love  for 
science,  for  our  country,  for  the  human  race,  almost  to 
suffice  in  themselves.  However,  upon  the  rocky  frontlet 
of  Ireland,  at  all  events,  to-day  we  will  presume  upon 
success.  We  are  about,  either  by  this  sundown  or  by 
to-morrow's  dawn,  to  establish  a  new  material  link 
between  the  Old  World  and  the  Kew.  Moral  links 
there  have  been — ^links  of  race,  links  of  commerce,  links 
of  friendship,  links  of  literature,  links  of  glory ;  but  this, 
our  new  link,  instead  of  superseding  and  supplanting  the 
old  ones,  is  to  give  a  life  and  intensity  they  never  had 
before.  Highly  as  I  value  the  reputations  of  those  who 
have  conceived,  and  those  who  have  contributed  to 
carry  out  this  bright  design — and  I  wish  that  so  many 
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of  them,  had  not  been  unavoidably  prevented  from  being 
amongst  ns  at  tMs  moment — ^higMj  as  I  estimate  their 
reputation,  yet  I  do  not  compliment  them  with  the  idea 
that  they  are  to  efface  or  dim  the  glory  of  that  Columbus, 
who,  when  the  large  vessels  in  the  harbor  of  Cork 
yesterday  weighed  their  anchors,  did  so  on  that  very 
day  365  years  ago — it  would  have  been  called  in  He- 
brew writ  a  year  of  years — and  set  sail  upon  his  glorious 
enterprise  of  discovery.  They,  I  say,  will  not  dim  or 
efface  his  glory,  but  they  are  now  giving  -the  last  finish 
and  consummation  to  his  work.  Hitherto  the  inhabitants 
of  the  two  worlds  have  associated  perhaps  in  the  chilling 
atmosphere  of  distance  with  each  other — a  sort  of  bowing 
distance;  but  now  we  can  be  hand  to  hand,  grasp  to 
grasp,  pulse  to  pulse.  The  link  which  is  now  to  con- 
nect us,  like  the  insect  in  the  immortal  couplet  of  our 
poet: 

WMle  exquisitely  fine, 


Feels  at  each  thread  and  moves  along  the  line. 

And  we  may  feel,  gentlemen  of  Ireland,  of  England,  and 
of  America,  who  may  happen  to  be  present,  that  we  may 
take  our  stand  here  upon  the  extreme  rocky  edge  of  our 
beloved  Ireland ;  we  may,  as  it-  were,  leave  in  our  rear 
behind  us  the  wars,  the  strifes,  and  the  bloodshed  of  the 
elder  Europe,  and  I  fear  I  may  say,  of  the  elder  Asia ; 
and  we  may  pledge  ourselves,  weak  as  our  agency  may 
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be,  imperfect  as  our  powers  may  be,  inadequate  in  strict 
diplomatic  form  as  our  credentials  may  be,  yet,  in  tlie 
face  of  the  unparalleled  circumstances  of  the  place  and 
the  hour,  in  the  immediate  neighborhood  of  the  mighty 
vessels  whose  appearance  may  be  beautiful  upon  the 
waters,  even  as  are  the  feet  upon  mountains  of  those  who 
preach  the  Gospel  of  peace — as  a  homage  due  to  that 
serene  science  which  often  affords  higher  and  holier  les- 
sons of  harmony  and  good- will  than  the  wayward  passions 
of  man  are  always  apt  to  learn — in  the  face  and  in  the 
strength  of  such  circumstances,  let  us  pledge  ourselves  to 
eternal  peace  between  the  Old  World  and  the  ISTew. 
Why,  gentlemen,  what  excuse  would  there  be  for  misun- 
derstanding ?  What  justification  could  there  be  for  war, 
when  the  disarming  message,  when  the  full  explanation, 
when  the  genial  and  healing  counsel  may  be  wafted  even 
across  the  mighty  Atlantic,  quicker  than  the  sunbeam's 
path  and  the  lightning's  flash  ?  I  feel,  gentlemen,  that  I 
shall  best  embody  the  sentiments  which  I  am  sure  per- 
vade  this  entire  meeting — the  sentiments  most  akin  to  this 
company  and  this  hour,  if,  after  having  drunk  the  health 
of  the  gentle  mistress  of  the  British  Islands,  I  now  call 
upon  you  to  drink,  with  congenial  honors,  to  the  lasting 
friendship  of  the  British  Islands  and  of  America,  and  to 
the  health  and  welfare  of  the  President  of  the  United 
States." 

On  the  afternoon  of  Wednesday,  August  5,  the  shore- 
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end  of  tlie  Cable  was  safely  landed  at  Yalentia.  Tlie  Lord 
Lieutenant  formally  received  it  from  Lieut.  Pennock 
of  tlie  U.S.  steamer  Susqicehanna,  to  wliom  tlie  duty  of 
tlie  landing  had  been  assigned.  As  bis  Excellency 
received  it,  be  gave  expression  to  a  bope  tbat  tbe  work  so 
well  begun  would  be  carried  to  a  satisfactory  completion. 

The  scene  in  tbe  barbor  of  Yalentia  at  tbis  time  was 
extremely  animated  and  exciting.  Tbe  sbore  was  covered 
with  an  immense  multitude,  attracted  by  tbe  extraordi- 
nary interest  of  tbe  occasion.  Tbe  bay  was  dotted  witb 
vessels  of  all  descriptions,  filled  witb  eager  spectators  of 
tbe  scene.  His  Excellency  tbe  Lord  Lieutenant  was 
among  tbe  first  to  seize  tbe  end  of  tbe  Cable,  as  it  was 
passed  on  sbore,  and  in  a  few  moments  tbe  attachment 
was  firmly  made  on  the  Irish  coast,  in  the  telegraph 
bouse  at  the  bead  of  Yalentia  bay. 

The  wire  having  been  safely  secured,  tbe  Eeverend 
Mr.  Day,  of  Kenmore,  pronounced  the  following 
prayer : 

O  Eternal  Lord  God,  who  alone  spreadest  out  the  heavens,  and 
rulest  the  raging  of  the  sea ;  who  hast  compassed  the  waters  with 
bounds,  till  day  and  night  come  to  an  end ;  and  whom  the  winds 
and  the  sea  obey ;  Look  down  in  mercy,  we  beseech  thee,  upon  us 
thy  servants,  who  now  approach  the  throne  of  grace ;  and  let  our 
prayer  ascend  before  thee  with  acceptance.  Thou  hast  commanded 
and  encouraged  us,  in  all  our  ways,  to  acknowledge  thee,  and  to 
commit  our  works  to  thee  (Trov.  iii.  5,  6 ;  xvi.  3) ;  and  thou  hast 


First  Expedition — -Summer  of  1857.         99 

graciously  promised  to  direct  our  paths,  and  to  prosper  our  handi- 
work. We  desire  now  to  look  up  to  thee ;  and  believing  that  with- 
out thy  help  and  blessing,  nothing  can  prosper  or  succeed,  we 
humbly  commit  this  work,  and  aU  who  are  engaged  in  it,  to  thy 
care  and  guidance.  Let  it  please  thee  to  grant  to  us  thy  servants 
wisdom  and  power,  to  complete  what  we  have  been  led  by  thy 
Providence  to  undertake ;  that  being  begun  and  carried  on  in  the 
spirit  of  prayer,  and  in  dependence  upon  thee,  it  may  tend  to  thy 
glory :  and  to  the  good  of  all  nations,  by  promoting  the  increase  of 
unity,  peace,  and  concord. 

Overrule,  we  pray  thee,  every  obstacle,  and  remove  every  diffi- 
culty which  would  prevent  us  from  succeeding  in  this  important 
undertaking.  Control  the  winds  and  the  sea  by  thy  Almighty  power, 
and  grant  us  such  favorable  weather  that  we  may  be  enabled  to  lay 
the  Cable  safely  and  effectually.  And  may  thy  hand  of  power  and 
mercy  be  so  acknowledged  by  all,  that  the  language  of  every  heart 
may  be,  "  Not  unto  us,  0  Lord,  not  unto  us,  but  unto  thy  name  give 
glory,"  that  so  thy  name  may  be  hallowed  and  magnified  in  us  and 
by  us. 

KnaUy,  we  beseech  thee  to  implant  within  us  a  spirit  of  humanity 
and  chUdhke  dependence  upon  thee ;  and  teach  us  to  feel  as  weU  as 
to  say,  "  If  the  Lord  wiU  we  shall  do  this  or  that." 

Hear  us,  0  Lord,  and  answer  us  in  these  our  petitions,  according 
to  thy  precious  promise  for  Jesus  Christ's  sake.     Amen. 


Tlie  Lord  Lieutenant  tlien  addressed  the  assemblage, 
as  follows : 

"  My  American,  Englisli,  and  Irish.  Mends,  I  feel  at 
such  a  moment  as  this  that  no  language  of  mine  can  be 
becoming  except  that  of  prayer  and  praise.     However,  it 
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is  allowable  to  any  Imman  lips,  tlLOUgh.  they  have  not 
been  specially  qualified  for  the  office,  to  raise  the  ascrip- 
tion of  'Grlory  to  Grod  in  the  highest;  on  earth  peace, 
good  will  to  men.'  That,  I  believe,  is  the  spirit  in 
which  this  great  work  has  been  undertaken;  and  it 
is  this  reflection  that  encourages  me  to  feel  confident 
hopes  in  its  final  success.  I  believe  that  the  great 
work  now  so  happily  begun  will  accomplish  many 
great  and  noble  purposes  of  trade,  of  national  policy 
and  of  empire.  But  there  is  only  one  view  in  which 
I  will  present  it  to  those  whom  I  have  the  pleasure 
to  address.  You  are  aware — you  must  know,  some 
of  you,  from  your  own  experience — that  many  of  your 
dear  friends  and  near  relatives  have  left;  their  native 
land  to  receive  hospitable  shelter  in  America.  Well, 
then,  I  do  not  expect  that  all  of  you  can  understand 
the  wondrous  mechanism  by  which  this  great  under- 
taking is  to  be  carried  on.  But  this,  I  think,  you  all 
of  you  understand.  If  you  wished  to  communicate 
some  piece  of  intelligence  straightway  to  your  relatives 
across  the  wide  world  of  waters — if  you  wished  to  tell 
those  whom  you  know  it  would  interest  in  their  heart 
of  hearts,  of  a  birth,  or  a  marriage,  or  alas,  a  death, 
among  you,  the  httle  cord,  which  we  have  now  hauled  up 
to  shore,  will  impart  that  tidings  quicker  than  the  flash 
of  the  lightning.  Let  us  indeed  hope,  let  us  pray  that 
the  hopes   of  those  who  have    set  on  foot  this  great 
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design,  may  be  rewarded  by  its  entire  success ;  and  let 
us  hope,  further,  that  this  Atlantic  Cable  will  also, 
in  all  future  time,  serve  as  an  emblem  of  that  strong 
cord  of  love  which  I  trust  will  always  unite  the  British 
islands  to  the  great  continent  of  America.  And  you 
will  join  me  in  my  fervent  wish  that  the  Giver  of 
all  Good,  who  has  enabled  some  of  his  servants  to 
discern  so  much  of  the  working  of  the  mighty  laws 
by  which  he  fills  the  universe,  will  further  so  bless 
this  wonderful  work,  as  to  make  it  even  more  to  serve 
the  high  purpose  of  the  good  of  man  and  tend  to  His 
great  glory.  And  now,  all  my  friends,  as  there  can 
be  no  project  or  undertaking  which  ought  not  to  receive 
the  approbation  and  applause  of  the  people,  will  you 
join  with  me  in  giving  three  hearty  cheers  for  it. 
Three  cheers  are  not  enough  for  me — ^they  are  what  we 
give  on  common  occasions — and  as  it  is  for  the  success 
of  the  Atlantic  Telegraph  Cable,  I  must  have  at  least  one 
dozen  cheers." 
Mr.  Cyeus  W.  Field  was  called  upon.  He  said : 
"  I  have  no  words  to  express  the  feelings  which  fill  my 
heart  to-night — it  beats  with  love  and  affection  for  every 
man,  woman,  and  child  who  hears  me.  [Cheers.]  I  may 
say,  however,  that,  if  ever  at  the  other  side  of  the 
waters  now  before  us,  any  one  of  you  shall  present 
yourselves  at  my  door  and  say  that  you  took  hand  or 
part,  even  by  an  approving  smile,  in  our  work  here 


102      First  Expedition — Summer  of  1857. 

to-day,  you  shall  have  a  true  American  welcome. 
I  cannot  bind  myself  to  more,  and  sliall  merely 
say,  'What  God  hatli  joined  together,  let  no  man 
put  asunder.' " 

On  the  evening  of  Friday,  the  7th  of  August,  1857, 
the  Telegraphic  Squadron  bore  away  from  the  coast  of 
Ireland,  delivering  the  Cable  into  the  sea  at  a  slow  and 
steady  rate.  The  Company  having  decided  upon  the 
attempt  to  lay  the  Cable  by  commencing  at  the  Irish 
shore,  and  effecting  a  splice  in  mid-ocean,  the  work  of 
paying-out  was  begun  by  the  Niagara  alone.  Unfor- 
tunately the  commencement  of  the  Expedition  was 
inauspicious.  "When  about  four  miles  of  the  thick 
shore-end  of  the  Cable  had  been  payed  out,  it  became 
entangled  with  the  machinery,  owing  to  a  momentary 
want  of  watchfulness,  and  parted.  An  attempt  was 
immediately  made  to  recover  the  lost  portion.  The 
Niagara  came  to  anchor  for  the  night.  On  the  following 
day,  the  Cable  was  recovered ;  a  splice  was  made,  and 
the  work  was  resumed  without  farther  accident  to  the 
shore-end. 

At  noon  on  Sunday,  August  9,  ninety-five  miles  of 
Cable  had  been  expended,  the  continuity  of  the  electric 
current  remaining  perfect,  and  signals  passing  between 
the  Niagara  and  the  station  at  Yalentia. 

On  Monday,  August  10th,  at  8  45  P.M.,  and  for  two 
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liours  afterwards,  tlie  electricians  failed  to  receive  signals, 
tlie  continuity  being  now,  for  the  first  time,  interrupted. 
Towards  midnight  the  current  was  re-established,  but 
the  hopes  which  this  circumstance  revived  were  of  short 
duration. 

On  Tuesday,  August  11th,  at  8  45  A.M.,  the  machinery 
stopped,  and  with  the  strain  the  Cable  parted.  Three 
hundred  and  forty-four  miles  of  the  Cable  were  lost ; 
the  depth  of  water  in  which  it  was  submerged  being 
about  two  miles. 

The  first  Expedition  having  thus  come  to  an  untimely 
end,  nothing  remained  but  to  return  to  Ireland.  The 
Niagara  accordingly  put  about,  and  headed  for  Yalentia. 
The  following  letter  from  Engineer  Bkight  was  pub- 
licly read  on  board  the  Niagara  by  Captain  Hudson,  on 
the  return  trip.  It  expressly  exculpates  the  ofl&cers  and 
men  of  the  Niagara  from  any  responsibility  for  the 
disaster : 

At  Sea,  on  Board  the  Niagara, 

Thursday,  Aug.  13,  1857. 

Sir  : — ^I  feel  it  my  duty  before  leaving  the  Niagara  to  state  that 
I  do  not  attribute  the  fracture  of  the  Cable  to  be  in  the  least  degree 
attached  to  any  one  connected  with  the  ship ;  on  the  contrary,  I 
must  take  this  opportunity  of  expressing,  on  the  part  of  the  Com- 
pany, the  great  obHgation  which  we  are  under  to  yourself,  your 
officers  and  men,  and  I  shall  esteem  it  a  favor  if  you  wiH  thank 
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them,  on  our  behalf,  for  the  never-failing  zeal  and  attention  which 
has  been  so  universally  displayed  in  our  cause. 

I  am,  Sir,  &c.,  &c.,  &c. 
(Signed,)  Charles  T.  Bright, 

Engineer  to  the  Atlantic  Telegraph  Company. 
To  Captain  Hudson,  U.S.lSr.,  &c.,  &c.,  &;c. 

It  appears  tliat  at  tlie  time  tlie  Cable  parted,  there  was 
a  lieavy  swell  in  tlie  sea,  and  tliat  wliile  tlie  vessel  was 
making  some  three  or  four  knots  an  liour,  tlie  Cable 
was  running  out  at  tlie  rate  of  five  or  six,  and  some- 
times even  seven  knots.  Mr.  Bright,  believing  tliat  tke 
quantity  of  wire  provided  for  tke  Expedition  would,  at 
this  rate,  be  exhausted  before  the  jSTewfoundland  shore 
could  be  reached,  adopted  a  measure  which  unhap- 
pily proved  fatal  to  the  enterprise.  On  the  afternoon 
previous  to  the  accident,  the  Cable  was  thrown  out  of 
the  controller  on  two  different  occasions,  and  suffered 
severe  strains.  These  mishaps  had  given  rise  to  gloomy 
apprehensions.  The  pressure  upon  the  Cable  was  gra- 
dually increased  until,  at  the  time  of  the  rupture,  a 
force  of  3,000  pounds  was  applied.  At  this  moment 
the  stern  of  the  Niagara  was  low  down  in  the  trough 
of  the  sea.  As  the  ship  rose  on  the  back  of  the  waves, 
the  extra  strain  thus  occasioned  was  more  than  the 
strength  of  the  Cable  could  bear.      It  gave  way  un- 
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der  the  pressure,  and,  parting  at  some  distance  from  the 
sHp's  stern,  sank  like  lead. 

On  the  afternoon  of  Friday,  August  14th,  the  Niagara 
and  the  Agamemnon^  having  joined  company,  arrived  at 
Plymouth,  England,  attended  by  the  Susquehanna.  Here 
the  fleet  awaited  further  orders.  So  much  of  the  Cable 
had  been  lost,  disasters  had  appeared  to  multiply  with 
such  marvellous  celerity,  the  season  was  so  far  advanced, 
that  a  new  attempt  seemed  nearly  impracticable  during 
that  year,  and  the  farther  progress  of  the  Expedition  be'- 
came  a  matter  of  serious  consideration.  Grave  errors  in 
the  management  of  the  enterprise  had  been  developed 
during  this  Expedition ;  the  operation  of  the  machinery 
for  paying  out  the  Cable  was  discovered  to  be  defective ; 
a  suspicion  was  excited  that  the  plan  needed  a  radical 
alteration ;  the  length  of  Cable  provided  by  the  Company 
had  proved  inadequate  to  meet  unforeseen  contingencies. 
In  view  of  these  circumstances,  the  necessity  of  a  recon- 
struction and  thorough  modification  of  the  programme 
became  evident.  The  Directors,  after  a  series  of  meet- 
ings, held  at  their  office  in  London,  finally  resolved  to 
postpone,  but  not  to  abandon  the  enterprise. 

The  following  is  Mr.  Bright's  official  report  of  this 
disaster: — 

London,  Tuesday,  Aug.  18. 

G-ENTLEMEN — ^I  forwaided  by  the  Leopard  a  brief  statement  of  the 
circumstances  attending  the  fracture  of  the  Cable  on  the  11th  inst., 

5^- 
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and  I  have  now  to  lay  before  you  the  full  particulars  connected  with 
the  expedition. 

After  leaving  Valentia  on  the  evening  of  the  7th  inst.,  the  paying 
out  of  the  Cable  from  the  Niagara  commenced  most  satisfactorily 
until  immediately  before  the  mishap. 

At  the  junction  between  the  shore  and  the  smaller  Cable,  about 
8  miles  from  the  starting  point,  it  was  necessary  to  stop  to  renew 
the  sphce;  this  was  successfully  effected,  and  the  end  of  the  heavier 
Cable  lowered  by  a  hawser  until  it  reached  the  bottom,  buoys  being 
attached  at  a  short  distance  apart  to  mark  the  place  of  union. 

By  noon  of  the  8th  we  had  paid  out  40  miles  of  Cable,  including 
the  heavy  shore  end,  our  exact  position  at  that  time  being  in  lat.  51° 
59'  36"  N.,  long.  11°  19'  15"  W.,  and  the  depth  of  water,  according 
to  the  soundings  taken  by  the  Cyclops^  whose  course  we  nearly 
followed,  90  fathoms. 

Up  to  4  P.M.  on  that  day,  the  egress  of  the  Cable  had  been  suffi- 
ciently retarded  by  the  power  necessary  to  keep  the  machinery  in 
motion  at  a  rate  a  httle  faster  than  the  speed  of  the  ship ;  but,  as 
the  water  deepened,  it  was  necessary  to  place  some  further  restraint 
upon  it  by  applying  pressure  to  the  friction  drums  in  connection  with 
the  paying-out  sheaves,  and  this  was  gradually  and  cautiously  in- 
creased fi-om  time  to  time  as  the  speed  of  the  Cable,  compared  with  that 
of  the  vessel,  and  the  depths  of  the  soundings  showed  to  be  requisite. 

By  midnight  85  miles  had  been  safely  laid ;  the  depth  of  water 
being  then  a  little  more  than  200  fathoms. 

At  8  o'clock  in  the  morning  of  the  9th,  we  had  finished  the  deck 
coil  in  the  after  part  of  the  ship,  having  paid  out  120  miles.  The 
change  to  the  coil  between  decks  forward  was  safely  made. 

By  noon  we  had  laid  136  miles  of  Cable,  the  Niagara  having 
reached  lat.  52°  11'  40"  N.,  long.  13°  10'  20"  W.,  and  the  depth  of 
water  having  increased  to  410  ftt-homs. 
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In  the  evening  the  speed  of  the  vessel  was  raised  to  5  knots  per 
hour.  I  had  previously  kept  down  the  rate  at  from  3  to  4  knots 
for  the  small  Cable,  and  2  for  the  heavy  end  next  the  shore,  wish- 
ing to  get  the  men  and  machinery  well  at  work  prior  to  attaining 
the  speed  which  I  had  anticipated  making. 

By  midnight  189  miles  had  been  laid. 

At  4  o'clock  in  the  morning  of  the  10th,  the  depth  of  water  be- 
gan to  increase  rapidly  from  550  fathoms  to  1,750  in  a  distance  of 
8  miles.  Up  to  this  time  7  cwt.  strain  suflS.ced  to  keep  the  rate  of 
the  Cable  near  enough  to  that  of  the  ship ;  but  as  the  water  deep- 
ened the  proportionate  speed  of  the  Cable  advanced,  and  it  was 
necessary  to  augment  the  pressure  by  degrees  until  in  the  depth  of 
1,700  fathoms,  the  indicator  showed  a  strain  of  15  cwt.,  while  the 
Cable  and  ship  were  running  5^  and  5  knots  respectively. 

At  noon  on  the  10th  we  had  paid  out  255  miles  of  Cable,  the 
vessel  having  made  214  mUes  from  shore,  being  then  in  lat.  52°  27' 
50"  K,  long.  16°  0'  15"  W.  At  this  time  we  experienced  an  in- 
creasing swell,  followed  later  in  the  day  by  a  strong  breeze. 

From  this  period,  having  reached  2,000  fathoms  water,  it  was 
necessary  to  increase  the  strain  to  a  ton,  by  which  the  rate  of  the 
Cable  was  maintained  in  due  proportion  to  that  of  the  ship. 

At  6  in  the  evening  some  difficulty  arose  through  the  Cable 
getting  out  of  the  sheaves  of  the  paying-out  machine,  owing  to  the 
tar  and  pitch  hardening  in  the  grooves,  and  a  sphce  of  large  dimen- 
sions passing  over  them.  This  was  rectified  by  fixing  additional 
guards,  and  softening  the  tar  with  oil. 

It  was  necessary  to  bring  up  the  ship,  holding  the  Cable  by  stop- 
pers until  it  was  again  properly  disposed  around  the  pulleys.  Some 
importance  is  due  to  this  event,  as  showing  that  it  is  possible  to  lie 
to  in  deep  water  without  continuing  to  pay  out  the  Cable — a  point 
upon  which  doubts  have  been  frequently  expressed. 
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Shortly  after  this  the  speed  of  the  Cable  gained  considerably  upon 
that  of  the  ship,  and  up  to  9  o'clock,  while  the  rate  of  the  latter  was 
about  3  knots  by  the  log,  the  Cable  was  running  out  from  5^  to  5f 
knots  per  hour.  The  strain  was  then  raised  to  25  cwt. ;  but  the 
wind  and  sea  increasing,  and  a  current  at  the  same  time  carrying 
the  Cable  at  an  angle  from  the  direct  hne  of  the  ship's  course,  it  was 
not  found  sufficient  to  check  the  Cable,  which  was  at  midnight  mak- 
ing 2-^  knots  above  the  speed  of  the  ship,  and  sometimes  imperilling 
the  safe  uncoihng  in  the  hold.  The  retarding  force  was  therefore 
increased  at  2  o'clock  to  an  amount  equivalent  to  30  cwt.,  and  then 
again,  in  consequence  of  the  speed  continuing  to  be  more  than  it 
would  have  been  prudent  to  admit,  35  cwt.  By  this  the  rate  of  the 
Cable  was  brought  to  a  httle  short  of  5  knots,  at  wliich  it  continued 
steadily  until  4  45,  when  it  parted,  the  length  paid  out  at  that  time 
being  335  nules. 

■  I  had,  up  to  this  time,  attended  personally  to  the  regulation  of  the 
breaks ;  but,  finding  that  all  was  going  on  well,  and  that  it  being 
necessary  that  I  should  be  temporarily  away  from  the  machine  to 
ascertain  the  rate  of  the  ship,  and  to  see  how  the  Cable  was  coming 
out  of  the  hold,  and  also  to  visit  the  electrician,  the  machine  was  for 
the  moment  left  in  charge  of  a  mechanic  who  had  been  engaged 
from  the  first  in  its  construction  and  fitting,  and  was  acquainted 
with  its  operation. 

I  was  proceeding  to  the  fore  part  of  the  ship  when  I  heard  the 
machine  stop ;  I  immediately  called  out  to  ease  the  break  and  re- 
verse the  engine  of  the  ship,  but  when  I  reached  the  spot  the  Cable 
was  broken. 

On  examining  the  machine,  which  was  otherwise  in  perfect  order, 
I  found  that  the  breaks  had  not  been  released,  and  to  this,  or  to  the 
handwheel  of  the  break  being  turned  the  wrong  way,  may  be  attri- 
buted the  stoppage,  and  the  consequent  fracture  of  the  Cable.  When 
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the  rati^  of  the  wheels  grew  slower  as  the  ship  dropped  her  stern  in 
the  sw  ell,  the  break  should  have  been  eased ;  this  had  been  done 
regularly  before,  whenever  an  unusually  sudden  descent  of  the  ship 
temporarily  withdrew  the  pressure  from  the  Cable  in  the  sea ;  but, 
owing  to  our  entering  the  deep  water  the  previous  morning,  and 
having  all  hands  ready  for  any  emergency  that  might  occur  there, 
the  chief  part  of  my  staff  had  been  compelled  to  give  in  at  night 
through  sheer  exliaustion,  and  hence,  being  short-handed,  I  was 
obhged  for  the  time  to  leave  the  machine  without,  as  it  proves,  suflS.- 
cient  intelligence  to  control  it. 

I  perceive  that  on  the  next  occasion  it  will  be  needful,  from  the 
wearing  and  anxious  nature  of  the  work,  to  have  three  separate  relays 
of  staff,  and  to  employ,  for  attention  to  the  breaks,  a  higher  degree 
of  mechanical  skill. 

The  origin  of  the  accident  was  no  doubt  the  amount  of  retarding 
strain  put  upon  the  Cable,  but  had  the  macliine  been  properly  mani- 
pulated at  the  time  it  could  not  possibly  have  taken  place. 

It  has  been  suggested  as  a  cause  of  the  failure  that  the  machinery 
is  too  massive  and  ponderous.  My  experience  of  its  action  teaches 
otherwise ;  for  three  days  in  shallow  and  deep  water,  as  well  as  in 
rapid  transition  from  one  to  the  other,  nothing  could  be  more  per- 
fect than  its  working,  and  since  it  performed  its  duty  so  smoothly 
and  ef&ciently  in  the  smaller  depths,  where  the  weight  of  the  Cable 
had  less  ability  to  overcome  its  friction  and  resistance,  it  can  scarcely 
be  said  to  be  too  heavy  for  deep  water,  where  it  was  necessary  for 
the  increased  weight  of  Cable  to  restrain  its  rapid  motion  by  apply- 
ing to  it  a  considerable  degree  of  additional  friction.  Its  action  was 
most  complete,  and  all  parts  worked  well  together.  I  see  how  it 
can  be  improved  by  a  modification  in  the  form  of  sheave,  by  an  ad- 
dition to  the  arrangement  for  adjusting  the  breaks,  and  some  other 
Blight  alterations;    but  with    proper  management,   without   any 


$^ 
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change  whatever,  I  am  confident  that  the  whole  length  of  the 
Cable  might  have  been  safely  laid  by  it,  and  it  must  be  remembered, 
as  a  test  of  the  work  which  it  has  done,  that,  unfortunate  as  this 
termination  to  the  expedition  is,  the  longest  length  of  Cable  ever 
laid  has  been  paid  out  by  it,  and  that  in  the  deepest  water  yet 
passed  over. 

After  the  accident  had  occurred,  soundings  were  taken  by  Lieu- 
tenant Dayman,  and  the  depth  found  to  be  2,000  fathoms. 

It  will  be  remembered  that  some  importance  was  attached  to  the 
Cables  in  the  Niagara  and  Agamemnon  being  manufactured  in  oppo- 
site lays.  I  thought  this  a  favorable  opportunity  to  show  that  prac- 
tically the  difference  was  not  of  consequence  in  affecting  the  junc- 
tion in  mid-ocean.  We  therefore  made  a  splice  between  the  two 
vessels,  and  several  miles  were  then  paid  out  without  difiiculty. 

I  requested  the  commanders  of  the  vessels  to  proceed  to  Ply- 
mouth, as  the  docks  there  afforded  better  facilities  than  any  other 
port  for  landing  the  Cable,  should  it  be  necessary  to  do  so. 

The  whole  of  the  Cable  on  board  has  been  carefully  tested  and 
inspected,  and  found  to  be  in  as  perfect  condition  as  when  it  left  the 
works  at  Grreenwich  and  Birkenhead. 

One  important  point  presses  for  your  consideration  at  an  early 
period ;  a  large  portion  of  the  Cable  already  laid  may  be  recovered 
at  a  comparative  small  expense.  I  append  an  estimate  of  the  cost, 
and  shall  be  glad  to  receive  your  authority  to  proceed  with  this 
work. 

I  do  not  perceive  in  our  present  condition  any  reason  for  dis- 
couragement, but  I  have,  on  the  contrary,  a  greater  confidence  than 
ever  in  the  undertaking.  It  has  been  proved  beyond  a  doubt  that 
no  obstacle  exists  to  prevent  our  ultimate  success,  and  I  see  clearly 
how  every  difficulty  which  has  presented  itself  in  this  voyage  can 
be  effectually  dealt  with  in  the  next. 
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The  Cable  has  been  paid  at  the  expected  rate  in  the  great  depths ; 
its  electrical  working  through  the  entire  length  has  been  most  satis- 
factorily accompHshed,  while  the  portion  laid  actually  improved  in 
efficiency  by  being  submerged,  from  the  low  temperature  of  the 
water,  and  the  close  compression  of  the  texture  of  the  gutta  percha. 

The  structure  of  the  Cable  has  answered  every  expectation  that 
I  had  formed  of  it,  and  if  it  were  now  necessary  to  construct  another 
line  I  should  not  recommend  any  alteration  from  the  present  Cable, 
which  in  its  working  has'  confirmed  my  behef  that  it  is  expressly 
adapted  to  our  requirements.  Its  weight  in  the  water  is  so  adjusted 
to  the  depth  that  the  strain  is  within  a  manageable  scope,  while  the 
effect  of  undercurrents  upon  its  surface  proves  how  dangerous  it 
would  be  to  attempt  to  lay  a  much  Hghter  rope,  which  would,  by 
the  greater  time  occupied  in  sinking,  expose  an  increased  surface  to 
their  power. 

I  have  the  honor  to  remain,  gentlemen, 
Tours  very  faithfully, 

Charles  T.  Bright. 

Captain  Hudson's  official  report  to  tlie  Navy  Depart- 
ment was  as  follows : — 

United  States  Steam-Frigate  Niagara, 
Plymouth,  England,  Friday,  Aug.  14,  1857. 

Sir — ^I  have  the  honor,  as  well  as  the  mortification,  to  report  the 
arrival  of  the  Niagara  at  this  port,  after  having  run  out  334  miles  of 
Cable,  some  portions  of  it  in  a  depth  of  over  2,050  fathoms,  or  more 
than  2t  miles,  when  it  was  broken  by  too  much  pressure  on  the 
brake  attached  to  the  machinery  for  paying  it  out.  I  have  every 
reason  to  believe,  from  what  we  have  thus  far  experienced  in  wire 
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lajing,  that  under  ordinary  circumstances  of  weather,  and  with 
machinery  adapted  to  the  purpose — for  such  as  we  have  on  board 
requires  altering  and  improving — ^the  Cable  may  be  laid  in  safety 
on  the  track  marked  out  for  it  over  the  Atlantic  ocean. 

At  the  time  the  Cable  parted — ^Aug.  11,  3  45  a.m. — ^the  ship  was 
going  along  4  knots,  and  had  been  running  at  the  rate  of  from  3  to 
4  knots  through  the  night,  with  some  motion  from  a  moderate  head 
sea,  and  the  Company's  chief  engineer  and  men  attending  their 
brakes  to  lessen  the  expenditure  of  Cable,  until  they  finally  carried 
it  away,  which  made  all  hands  of  us  through  the  day  hke  a  house- 
hold or  family  which  had  lost  their  dearest  friend,  for  officers  and 
men  had  become  deeply  interested  in  the  success  of  the  enter- 
prise. 

Mr.  Field  left  the  ship  soon  after  the  accident  occurred,  in  H.  B.  M. 
steam-brig  Cyclops,  for  Valentia  Bay,  Ireland,  requesting  that  the 
Niagara^  Susquehanna,  and  Agamemnon  should  proceed  to  this  place, 
after  making  certain  experiments  with  the  wire  and  machinery  in 
deep  water.     The  Leopard  proceeded  at  once  to  Spithead, 

Whether  the  Company  intend  to  supply  additional  Cable,  and  try 
it  again  this  season,  or  defer  it  until  next  summer,  I  am  as  yet  un- 
advised. If  the  latter,  the  wire  will  have  to  be  taken  out  of  the  ship 
and  retarred,  to  save  it  from  the  effects  of  rust.  I  presume  a  few 
days  win  solve  their  present  difficulties  as  to  further  action ;  and  if 
-their  effort  is  not  to  be  renewed  at  this  late  season  of  the  year,  I 
shall  require  further  instructions  to  govern  my  future  proceedings 
with  this  ship. 

I  herewith  inclose  a  copy  of  communications  received  from  the 
Telegraphic  Company,  while  at  Queenstown,  or  Cove  of  Cork,  Ire- 
land ;  also  the  certificate  or  letter  of  their  chief  engineer,  Mr,  Bright, 
exonerating  aU  the  officers  and  men  connected  with  the  Niagara 
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from  any  accountability  or  blame  in  relation  to  the  parting  or  loss 
of  the  Telegraphic  Cable. 

I  am  respectfully, 

Your  obedient  servant, 

William  L.  Hudson. 

The  operations  of  tlie  Electricians'  department,  during 
this  trip,  having  been  superintended  by  Prof.  Morse, 
that  gentleman  gave  publicity  to  certain  reflections  upon 
the  conduct  of  Chief  Engineer  Bright.  In  a  journal  of 
the  voyage,  published  with  the  sanction  of  Prof  Morse, 
the  following  language  was  employed : 

Our  ship  was  going  at  the  rate  of  four  miles  and  two  fathoms 
per  hour,  and  the  Cable  running  out  at  greater  speed,  perhaps  at 
the  rate  of  five  miles  the  hour.  Mr.  Bright  spoke  to  the  man 
in  charge  of  the  brakes,  asking  him  what  strain  was  on  the  Cable, 
to  which  the  answer  was  returned,  "  About  three  thousand  pounds." 
Mr.  Bright  directed  him  to  put  one  hundred  pounds  more  of  force 
upon  the  brakes,  to  check  the  speed  of  the  cable.  This  was  demur- 
red to  by  the  man  for  a  moment,  who  expressed  a  fear  that  it  would 
not  be  prudent.    Mr.  Bright  persevered  in  his  orders. 

An  ample  retraction  of  this  aspersion  was  subsequently 
made  by  Prof  Morse,  on  the  receipt  of  an  explanatory 
letter  from  Mr.  Bright.  This  letter  was  published 
in  the  American  papers,  towards  the  end  of  October, 
1857,  at  the  request  of  Prof  Morse.  In  the  course  of 
his  explanatory  statement,  Mr.  Bright  observes  : 

I  am  quite  willing  to  take  the  reproach  to  myself  which  always 


114      First  Expedition — Summer  of  1857. 

belongs  to  a  want  of  success  in  any  enterprise,  but  will  you  aUow 
me  to  correct  your  narrative  ?  I  had  been  on  deck  all  night ;  the 
brakes  had  been  regulated  by  myself  or  Mr.  Clifford,  one  of  the 
Assistant  Engineers  on  board,  the  whole  time.  The  strain  which  was 
on  the  Cable  when  it  parted  had  been  on  for  some  time ;  I  gave  the 
man  at  the  brake  no  orders  to  alter  the  adjustment,  nor  did  he  demur 
to  any,  nor  make  any  such  observation  as  you  aUude  to.  I  set  the 
brakes  three-quarters  of  an  hour,  at  least,  before  the  accident,  and 
watched  the  effect  carefully,  until  I  was  obHged  to  leave  the  machine, 
for  the  first  time  in  two  hours,  to  visit  the  hold  and  the  electrical 
room,  and  to  ascertain  the  rate  of  the  ship,  as  reported  to  the  officers 
of  the  deck.  Before  I  had  been  absent  two  minutes,  the  accident 
occurred. 

My  only  reason  in  troubhng  you  with  this  is  to  correct  yom- 
impression  that  I  persisted  in  increasing  the  strain  when  the  men 
Tinder  my  conmaand  hesitated. 

I  am,  my  dear  sir, 

Very  truly  yours, 

Charles  T.  Bright. 

Prof.  S.  F.  B.  MoESE,  PoughJceepsie. 

It  is  riglit  tliat  the  opportunitj  of  exculpation  should 
be  accorded  to  Mr.  Beight,  in  connexion  with  this 
history. 


CHAPTER  VI. 

THE   EXPEDITION   OF   1858. 

THE  Directors  of  tlie  Company,  undismayed  by  the 
failure  wliich  had  attended  the  initial  attempt  in  the 
summer  of  1857,  immediately  proceeded  to  revise  their 
plan  of  operations,  with  the  view  of  introducing  such 
improvements  as  should  render  the  ultimate  success  of 
their  enterprise  more  certain.  It  was  a  natural  effect  of 
failure  that  the  mass  of  the  public,  both  in  England  and 
America,  lost  confidence  in  the  practicability  of  the  won- 
derful project,  and  that  the  Company  should  be  called 
to  experience  the  fate  that  invariably  attends  the  movers 
in  a  new  field.  The  Submarine  Cable  began  to  be 
looked  upon  by  the  disbelieving  as  a  suspicious  specu- 
lation, in  which  unlimited  capital  might  be  sunk,  and 
innumerable  hopes  crushed,  without  the  smallest  chance 
for  a  profitable  return.  The  magnitude  of  the  work 
was  regarded  with  pride ;  its  projectors  were  accorded 
the  meed  of  praise  which  cannot  be  withheld  from  the 
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most  unsuccessful,  when  it  is  once  fairly  understood  tliat 
an  honest  faith  has  underlaid  the  attempt  to  bring  forth 
a  new  work  ;  and  the  utility  of  a  means  of  instantaneous 
communication  between  two  nations  so  closely  linked  as 
England  and  America  was  universally  acknowledged. 
Yet  the  expression  of  distrust  became  general.  The  dis- 
asters which  had  attended  the  first  attempt  to  lay  the 
Cable,  the  enormous  expenditure  that  had  been  incurred, 
the  apparently  insurmountable  difficulties  which  remained 
to  be  encountered,  all  became  powerful  arguments  in 
opposition  to  the  new  programme  of  the  Company. 
Capitalists,  usually  eager  to  embark  in  gigantic  enter- 
prises, were  unwilling  to  venture  investments  in  an  ope- 
ration that  promised  distant  returns,  or  none  at  all.  The 
tone  of  the  Press,  with  a  few  sagacious  exceptions,  was 
lukewarm,  if  not  absolutely  hostile.  The  progress  of  the 
work  was  regarded  with  disfavor  by  all  parties,  with  the 
exception  of  the  small  number  of  determined  gentlemen 
who  constituted  the  Direction  of  the  Company,  whose 
confidence  remained  firm,  and  whose  energy  knew  no 
rest.  To  these  gentlemen,  among  whose  names  that  of 
Mr.  Cyrus  W.  Field  occupies  an  honored  place,  the 
final  triumph  seemed  a  matter  of  easy  accomplishment, — 
easy,  because  wisdom  had  been  gained  by  experience, — 
easy,  from  the  fact,  that  the  dangers  already  developed 
in  the  course  of  careful  experiment  carried  with  them  the 
suggestion  of  methods  for  overcoming  them. 
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Accordingly,  tlie  Directors  began  their  preparations 
early  in  the  fall  of  1857.  A  general  invitation  was  ex- 
tended to  scientific  gentlemen  to  furnish  the  results  of 
their  experience,  as  guides  to  future  operations.  The 
assistance  of  skilful  mechanics  was  invited.  The  coope- 
ration of  adepts  in  matters  of  scientific  importance,  and 
in  the  details  of  mechanical  arrangement,  was  secured, 
and  the  plan  of  1858  began  to  assume  definite  forms 
before  the  end  of  1857.  Frequent  conferences,  held 
at  short  intervals  from  October  to  December,  1857, 
resulted  in  the  adoption  of  a  number  of  important  modi- 
fications, which  may  be  generally  indicated  under  four 
divisions,  viz. : 

1.  A  junction  of  the  Telegraphic  Cable  in  mid- 
ocean. 

2.  The  provision  of  a  greater  length  of  Cable. 
S.  The  selection  of  an  earlier  season  of  the  year. 
4.  An  improvement  in  the  paying-out  machinery. 

The  reasons  for  these  changes  appeared  irrefutable.  It 
was  argued  that  the  Submarine  Cable  would  be  less 
liable  to  breakage  if  paid  out  from  mid-ocean,  than  if  it 
were  started  from  one  end  of  the  line  and  taken  up  by 
the  second  vessel  at  a  point  equidistant  from  the  two 
shores.  A  greater  length  of  Cable  was  c  rdered,  to  pro- 
vide against  the  contingency  of  fresh  mishaps.  The 
month  of  June  was  regarded  as  a  more  favorable  season 
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of  tlie  year  tlian  August.  The  paying-out  machinery 
having  proved  clumsy  and  inefficient  upon  the  first  trial, 
underwent  essential  changes,  and  was  rendered  as  nearly 
perfect  as  mechanical  ingenuity  could  make  it.  These 
were  the  radical  alterations  which  entered  into  the  man- 
agement of  the  second  Expedition. 

"While  the  Company  were  engaged  in  perfecting  the 
arrangements  for  a  new  Expedition,  efforts  were  made, 
under  the  direction  of  their  Chief  Engineer,  Mr.  Bright, 
to  recover  the  submerged  portion  of  the  Cable  which  was 
lost  at  the  time  of  the  first  failure.  The  British  steamer 
Leipsic  was  detailed  for  this  service.  Operations  were 
commenced  Oct.  22,  1857.  The  Cable  had  been  secured 
to  the  Irish  shore  by  a  heavy  shore-line,  made  fast  in 
the  station  at  Yalencia.  An  ingenious  apparatus  was 
constructed  for  under-running  this  shore-cable  to  the 
point  of  junction  with  the  main  line.  A  heavy  frame 
of  timber  (technically,  a  catamaran)^  bearing  a  saddle 
fixed  between  two  iron  buoys,  was  run  under  the  shore- 
end,  and  then  towed  out  by  the  Leipsic.  The  operation 
of  hauling  in  and  recoiling  was  successfully  prosecuted 
until  some  fifty-three  miles  were  recovered,  when,  the 
weather  becoming  boisterous,  with  heavy  gales,  the  work 
suddenly  ceased,  from  the  parting  of  the  wire,  and  this 
attempt  ended.  The  part  of  the  Cable  which  was  re- 
covered during  this  expedition  bore  no  appearance  of 
injury,  and  was  found  available  for  use.     ISTone  of  the 
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gutta-perclia  coatings  were  disturbed,  and  the  tarring  of 
the  wire  remained  perfect. 

While  these  movements  were  in  progress,  the  frigates 
Niagara  and  Agamemnon  discharged  the  Cable  at  Kej- 
ham  Docks  in  England.  The  portion  shipped  on  board 
the  latter  vessel  was  discharged  very  slowly,  at  a  rate 
of  speed  not  exceeding  one  mile  per  hour.  The  share 
consigned  to  the  Niagara  was  unshipped  with  great 
rapidity,  in  order  to  permit  the  return  of  that  vessel  to 
the  United  States.  As  the  Cable  was  paid  out,  it  passed 
through  a  composition  of  tar,  pitch,  linseed  oil  and  bees- 
wax, and  was  coiled,  in  compact  circles,  in  tanks  con- 
structed for  the  purpose.  Here  it  remained  undisturbed 
until  again  shipped  on  board  the  Niagara  and  Agamem- 
non for  the  last  Expedition.  The  Niagara  returned  to 
this  port  in  the  winter,  and  underwent  examination,  but 
was  found  to  be  in  excellent  condition,  requiring  but 
slight  repairs. 

In  the  course  of  the  winter,  the  Company  applied  to 
the  British  and  American  Governments  for  the  re-em- 
ployment of  the  vessels  of  the  squadron  of  1857,  in  the 
new  attempt  resolved  upon  for  the  summer  of  1858.  To 
the  credit  of  both  Governments,  this  request  was  met  by 
a  cordially  af&rmative  response.  The  British  Govern- 
ment again  placed  the  fine  ship  Agamemnon^  Captain 
Priddie,  with  the  steam-tenders  Valorous  and  Gorgon^ 
under  the  direction  of  the  Company.     Our  owoi  Govern- 
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ment,  with,  commendable  promptitude,  re-assigned  tlie 
Niagara  to  a  similar  service.  The  Secretary  of  the  Navy 
wrote  to  the  Directors,  in  December,  1857,  as  follows : — 

Navy  Department,  Dec.  30,  1857. 
Gentlemen — Tour  communication  of  the  23d  inst.  has  been 
received.  I  have  to  inform  you,  in  reply,  that  by  direction  of  the 
President  of  the  United  States,  the  steam-frigate  Niagara  will  again 
be  detailed  for  the  purpose  of  assisting  in  laying  the  Telegraphic 
Cable  next  Summer.  The  Department  will,  agreeably  to  your 
request,  give  Chief-Engineer  Everett  leave  of  absence,  with  per- 
mission to  leave  the  United  States,  that  the  Telegraphic  Company 
may  avail  itself  of  his  services  in  connexion  with  this  work. 
I  am,  respectfully,  your  obedient  servant, 

Isaac  Toucey. 

The  Niagara  was  again  placed  under  command  of 
Capt.  W.  L.  HuDSOisr,  U.S.N. — a  most  capable  and 
energetic*  officer,  to  whose  unwearied  exertions  and 
unbounded  enthusiasm  in  the  work,  no  small  share  in 
the  final  success  of  this  enterprise  is  due.  The  Niagara 
sailed  from  the  port  of  New  York  on  the  9th  of  March, 
1858,  on  her  return  to  England,  and  arrived  at  Ply- 
mouth, on  the  24th.  of  the  same  month. 

With  the  opening  of  the  Spring,  the  Company  began 
active  preparations  for  the  new  Expedition.  Pending 
the  negotiations  with  the  Grovernments  for  the  use  of  the 
Telegraphic  Fleet,  additional  supplies  of  the  Cable  had 
been   manufactured  in    England,   the  new  paying-out 
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macliines  were  already  under  way,  and  all  things  were 
ordered  to  be  in  readiness  for  a  second  attempt  early  in 
the  ensuing  Summer.  A  description  of  the  new  machi- 
nery is  embodied  in  another  page  of  this  work. 

The  re-shipment  of  the  Cable  for  the  Second  Expedi- 
tion was  commenced  at  Keyham  Docks  (Plymouth,  Eng.) 
on  Friday,  March  19,  1858,  At  first,  the  Agamemnon 
alone  received  the  wire;  the  Niagara  not  having  been 
fully  prepared  for  the  stowage  of  her  portion.  Various 
important  alterations  were  made  on  board  both  vessels, 
with  a  view,  not  only  of  insuring  greater  safety  in 
paying-out,  but  in  order  to  accommodate  the  enlarged 
bulk  of  the  Cable.  The  preliminary  trial  had  demon- 
strated the  existence  of  serious  defects  in  the  manner  of 
shipment  on  board  the  Agamemnon.  These  errors  were 
corrected.  Instead  of  coiling  the  Cable  in  an  oval  form 
in  the  hold  of  that  vessel,  it  was  arranged  in  a  circle, 
winding  around  a  huge  circular  cone,  twelve  feet  three 
inches  high,  ten  feet  in  diameter  at  the  base,  and  five 
feet  at  the  apex.  It  was  the  breaking  of  this  cone 
which  afterwards  so  seriously  imperilled  the  Agamem- 
non^ during  the  heavy  storms  she  encountered  in  June. 
A  new  coil  was  laid  upon  the  upper  deck,  abaft  the 
foremast;  and  another  on  the  orlop  deck.  A  new 
guard  was  also  fixed  at  the  stern  of  the  ship,  protecting 
the  propeller,  in  order  to  prevent  contact  with  the  Cable 

during  the  process  of  paying-out. 

6 
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Tlie  labor  of  coiling  into  the  Niagara  was  accomplished 
at  the  rate  of  30  miles  per  daj ;  a  portion  was  stored 
in  the  ward-room  circle,  and  a  portion  in  the  lower  for- 
ward hold,  the  work  going  on  day  and  night  without 
intermission.  The  ward-room  circle  had  311  §  miles  of 
the  Cable  coiled  ronnd  a  cone  in  the  centre  of  the  circle, 
the  diameter  of  which  was  88  feet,  the  cone  itself  being  9 
feet  diameter  at  bottom,  by  4  feet  6  inches  at  the  top,  and 
extending  to  within  2  feet  6  inches  of  the  deck.  Around 
the  cone  were  suspended  three  iron-bound  bar  hoops, 
about  18  inches  from  the  cone,  intended  to  guide  and 
direct  the  Cable  out  as  it  passed  from  the  tier.  In  this 
tier  there  were  89  flakes,  laid  down  with  great  care,  each 
flake  averaging  270  turns  round  the  cone,  and  there  were 
employed  constantly  in  the  circle,  to  receive  and  coil 
away,  40  men,  30  of  whom  were  of  the  crew,  and  10 
Company's  men.  As  these  men  had  to  be  relieved  every 
four  hours,  eighty  and  sometimes  more,  were  detailed  for 
the  duty  in  that  circle,  while  at  the  same  time  another  gang 
was  similarly  employed  in  the  lower  hold,  the  forward 
gang,  consisting  of  60  men  from  the  ship,  and  10 
Company's  men. 

The  lower  hold  differed  very  little,  if  any,  from  the  ward- 
room circle  or  cone,  except  in  being  higher.  In  this  part 
of  the  ship  there  were  359f  miles  of  cable.  Immediately 
above  this  lower  forward  cone  was  the  orlop-deck  circle, 
the  span  ■  and  diameter  the  same  as  in  the  ward-rooms. 
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Tlie  tliird  circle  was  immediately  over  the  orlop- 
deck  circle,  with.  th.e  same  dimensions  as  tlie  others. 
The  berth  deck  received  its  portion  of  200  miles. 
Directly  over  this  circle  was  the  upper-deck  circle. 
Here  250  miles  were  coiled.  Its  diameter  was  27  feet  6 
inches. 

There  was  still  another  circle  on  the  quarter-deck 
circle.  It  was  somewhat  smaller,  and  contained  150 
miles  only.  All  the  circles  and  cones  were  fitted  the 
same  in  every  respect,  with  great  precision. 

In  addition,  a  massive  structure  11  feet  high,  20  feet 
long,  and  eight  feet  broad,  was  placed  on  the  quarter- 
deck, intended  to  sustain  machinery.  Besides  this,  and 
independent  of  the  coils  of  Cable  in  the  circles  (in  the 
aggregate  some  1,600  miles  of  Cable)  a  large  portion  of 
the  old  Cable  lost  last  year  and  recovered  was  placed 
on  the  forecastle  deck,  being  put  on  board  for  experi- 
mental purposes. 

The,  presence  of  a  large  force  of  men  was  rendered  neces- 
sary on  board  the  ships,  in  order  to  effect  a  proper  arrange- 
ment of  the  Cable  and  insure  its  safety  during  the  process 
of  paying-out.  Thus  the  company  on  board  the  Niagara, 
who  were  actively  engaged  in  the  operations,  consisted 
of  a  director,  one  or  two  superintendents,  several  cable- 
inspectors,  four  or  five  overseers,  not  less  than  six 
or  eight  electricians ;  with  carpenters,  black-smiths,  cable- 
coilers,  and  40  to  50  of  the  crew  constantly  employed ; 
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and  "wben  two  gangs  were  at  work  tlie  complement  was 
doubled.  Tkere  was  also,  one  of  tlie  ship's  officers 
constantly  on  hand  bj  day  and  by  night,  whose  rehef 
took  place  as  regularly  as  the  men's. 

Among  the  new  contrivances  was  an  immense  iron 
shield,  called  a  "  bird-cage,"  extending  from  quarter  to 
quarter  around  the  rudder,  intended  as  a  guard  or  pro- 
tector from  the  cable  fouling  the  rudder  or  propeller,  as 
it  was  paid  out  from  the  ship. 

The  appearance  of  the  Agamemnon^  after  receiving  her 
portion  of  the  Cable,  was  described  as  follows,  by  a  cor- 
respondent of  the  London  Times^  who  let  no  opportunity 
escape  for  disparaging  the  Niagara: 

"  Both  the  Agamemnon  and  Niagara  are  astonishingly 
deep.  The  lower  deck  ports  of  the  former  are  very  near 
the  water,  and  they  are  being  fastened  and  caulked  before 
starting.  But  in  spite  of  this,  the  Agamemnon  carries  her 
share  infinitely  better  than  her  long  black-looking  rival 
of  the  United  States,  which  is  immersed  very  deeply 
indeed  by  her  load.  The  Agamemnon  only  draws 
26  feet,  or  actually  one  foot  less  than  her  draught  at 
starting  last  year ;  but  even  at  this  depth  she  bears  her- 
self well,  and  looks  a  noble  ship,  and  one  that  should  be 
seaworthy  in  any  weather.  The  Niagara^  however, 
draws  no  less  than  27  feet  2  inches  aft,  and  this  great 
draught  effects  a  marvellous  and  most  unpleasant  change 
in  her  appearance,  since  it  leaves  her  spar  deck  scarcely 
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8  feet  above  tlie  water's  edge.  In  fact,  tlie  main  deck  is 
actually  below  the  water's  level,  and  if  lier  lofty  bul- 
warks, some  nine  or  ten  feet  Mgh,  were  taken  away,  sbe 
would  appear  to  be  almost  the  last  vessel  in  tiie  world  in 
wMcb  it  was  desirable  to  venture  across  tlie  great 
Atlantic." 

Tbe  stowage  of  the  Cable  on  both  ships,  conducted 
slowly  and  with  great  care,  occupied  several  weeks,  and 
was  completed  in  the  early  part  of  May.  In  addition  to 
seven  hundred  miles  of  new  Cable  provided  by  the  Com- 
pany, condemned  wire  was  shipped  for  the  purpose  of 
undertaking  preliminary  deep-sea  experiments ;  so  that 
the  total  length  of  Cable  on  board  both  ships  on  the  18th 
day  of  May  was  3,008  miles,  distributed  as  follows: 

Miles. 
Niagara. — Good  Cable 1,488 

Experimental  CabTe 22 — 1,510 

Agamemnon. — Good  Cable 1,477 

Experimental  Cable 17 — 1,494 

Aggregate. — Good  Cable 2,965 

Experimental  Cable 39 

Total 3,004 

The  new  paying-out  machines  were  placed  on  board 
the  Niagara  and  Agamemnon  while  they  lay  at  Plymouth, 
receiving  the    Cable.     It  is  proper  to  state  that  the 
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improved  plan  upon  wliicli  tliese  macliines  were  con« 
structed,  belongs  to  Mr.  Hiram  Berdajst,  of  New  York, 
wlio  furnished  the  Company  with  a  model,  a  gentleman 
of  remarkable  scientific  ability,  widely  known  as  the 
inventor  of  various  important  mechanical  appliances.  The 
manufacturers  of  the  machines  were  Messrs.  Baston  and 
Amos,  Southwark. 

The  principle  of  the  operation  of  the  Paying-Out 
Machine  was  simple.  The  whole  of  the  important  part 
of  this  apparatus  consists  of  Appold's  self-regulating 
brake,  which  is  so  adjusted  and  constructed  as  always  to 
exert  a  certain  amount  of  resistance,  which  can  be  regu- 
lated by  the  revolution  of  the  wheels  to  which  it  is 
applied.  More  than  this  fixed  amount  of  resistance, 
whatever  it  may  be,  it  cannot  produce,  no  matter 
whether  the  machine  is  hot  or  dry,  or  covered  with 
sand ;  and  neither  can  it  be  'worked  at  less  than  this 
amount,  no  matter  to  what  extent  all  the  friction  sur- 
faces of  the  wooden  brake  itself  may  be  oiled.  This 
well-known  brake  was  first  exhibited  in  the  Great  Exhi- 
bition of  1851,  in  the  new  labor  machine  constructed  for 
prisons,  in  order  to  insure  a  certain  amount  of  work 
from  each  convict.  For  this  hard-labor  purpose  the 
brake  is  still  extensively  employed.  It  is  made  of  bars 
of  wood  laid  lengthwise  across  the  edge  of  the  wheel, 
over  which  it  laps  down  firmly,  and  to  which  it  is  held 
with  massive  weights  fixed  to  the  ends  of  levers.     It  is 
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tiie  number  and  size  of  tliese  weights  wMcli  regulate 
precisely  tlie  degree  of  resistance  to  tlie  revolutions  of 
the  wheel,  and  which,  of  course,  enable  those  in  charge 
of  the  machine  to  fix  the  pressure  of  the  brake  at  what 
they  please,  and  when  so  fixed  nothing  can  alter  it.  In 
the  new  Telegraphic  apparatus,  this  brake  is  attached 
over  two  drums  connected  "^ith  the  two  main  grooved 
wheels,  round  which  the  actual  Cable  passes  in  running 
out.  The  latter  are  simply  broad,  solid,  iron  wheels, 
each  cut  with  four  very  deep  grooves,  in  which  the 
Cable  rests,  to  prevent  it  flying  up  or  "  overriding."  It 
passes  over  these  two  main  wheels,  not  in  a  double 
figure  of  eight,  as  in  the  old  ponderous  machine  of  four 
wheels,  but  simply  wound  over  one,  to  and  round  the 
other,  and  so  on  four  times,  till  it  is  finally  paid  down 
into  the  water.  Thus,  the  wire  was  wound  up  from  the 
hold  of  the  vessel,  passed  four  times  over  the  double 
main  wheels,  connected  with  the  brake  or  Motion 
drums,  past  the  register  which  indicated  the  rate  of 
paying  out  and  the  strain  upon  the  Cable,  and  then  at 
once  into  the  deep.  The  strain  at  which  the  Cable 
breaks  is  62  cwt.,  and  to  guard  against  any  chance  of 
mishap,  not  more  than  half  this  strain  was  to  be  put 
upon  it.  The  brakes,  as  a  rule,  were  fixed  to  give  a 
strain  of  about  16  cwt.,  and  the  force  required  to  keep 
the  machine  going,  or  about  8  cwt.  more,  was  the 
utmost  that  was  to  be  allowed  to  come  upon  the  wire. 
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Thus,  therefore,  the  force  required  to  sever  the  cable 
could  never  be  exerted  even  by  accident  or  mishap,  no 
matter  who  might  be  in  charge  of  the  machine,  nor  how 
much  the  vessel  might  pitch  and  roll.  The  brake  of  the 
paying-out  machine  used  on  the  occasion  of  the  first 
attempt,  was  capable,  by  a  movement  of  the  hand,  of 
exerting  the  most  prodigious  resistance  to  the  turning 
of  the  wheels,  and  this  formidable  invention  was  used 
with  so  little  care,  that  not  until  the  injury  was  irre- 
parable was  the  danger  seen.  The  chief  beauty,  how- 
ever, of  the  new  machine  was  that,  while  nothing  could 
add  to  the  fixed  strain  of  the  brakes,  any  one  could  in  a 
moment  ease  them  as  much  as  might  be  considered  neces- 
sary, and  until,  in  fact,  there  was  no  resistance  at  all 
beyond  the  8-cwt.  strain  on  the  wire,  which,  as  we  have 
said,  was  required  to  keep  the  machine  turning.  So 
simple  was  the  operation,  that  a  child  could  remove  the 
whole  resistance  of  the  brake  and  put  it  on  again  as 
often  as  20  or  30  times  a  minute. 

For  this  purpose,  at  a  few  feet  from  the  paying-out 
machine,  the  Cable  passed  over  a  wheel  which  registered 
precisely  the  strain  in  pounds  at  which  the  coil  was  run- 
ning dut.  Facing  this  register,  was  a  steering  wheel, 
precisely  similar  to  that  of  an  ordinary  vessel,  and  con- 
nected in  the  same  way  with  compound  levers,  which 
acted  upon  the  brake.  Thus  the  officer  in  charge  of  the 
apparatus  stood  by  this  wheel,  and  watched  the  register 
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of  strain  or  pitch  of  the  vessel,  opened  the  brakes  by 
the  shghtest  movement  of  his  hand,  letting  the  cable 
run  freely  as  the  stern  rose.  The  same  officer,  however, 
could  not  by  any  possible  method  increase  the  actual 
strain  on  the  cable,  which  remained  always  according  to 
the  friction  at  which  the  break  was  at  first  adjusted  by 
the  engineer. 

The  value  and  simplicity  of  the  whole  apparatus  were 
made  so  manifest  that  it  was  evident,  as  far  as  the  paying- 
out  machine  was  concerned,  all  that  mechanical  skill  could 
effect  in  aid  of  the  great  undertaking  had  been  accom- 
plished. The  Niagara  and  the  Agamemnon  were  each 
fitted  with  one  of  these  machines,  which,  when  operated 
by  steam,  could  be  used  for  the  purpose  of  under-running 
or  drawing  back  the  Cable  in  case  of  any  hitch  rendering 
such  operation  necessary. 

The  Niagara  and  Agamemnon^  having  been  fully 
prepared  for  the  service,  sailed  from  Plymouth  for 
Queenstown,  Ireland,  on  Saturday,  May  29 ;  and  on  the 
same  day  put  to  sea  from  the  latter  port,  to  undertake 
an  experimental  trip  for  the  purpose  of  testing  the  Cable. 

On  the  31st  of  May,  when  in  latitude  47°  12'  north, 
longitude  9°  32'"  west,  the  depth  of  water  being  2,530 
fathoms,  a  series  of  deep-sea  experiments  was  commenced. 
The  Niagara  and  Agamemnon  were  connected  by  hawsers, 
stern  to  stern,  distant  from  each  other  some  twelve  hun- 
dred feet.     The  Cable  was  paid  out  and  spliced  on  board 

6^ 
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tlie  Agamemnon,  and  tlfe  first  experiment  began.  Two 
miles  of  Cable  were  paid  out,  wlien  the  wire  parted.  On 
the  following  day  (Tuesday,  June  1,)  the  Cable  was 
re-spliced,  and  three  miles  were  paid  out ;  but  in  the 
attempt  to  haul  in,  the  wire  again  parted.  On  "Wednesday, 
June  2,  the  Cable  was  again  spliced,  but  in  a  few  minutes 
parted  on  board  the  Agamemnon.  These  experiments 
having  been  continued  during  three  days  and  one  night, 
ceased  with  this  last  attempt,  and,  after  various  trials  of 
the  operations  of  splicing,  lowering  and  heaving-in  the 
wire,  the  squadron  set  sail  for  Plymouth,  whence  reports 
of  the  results  were  forwarded  to  the  Directors  of  the 
Company. 

The  following  is  Capt.  Hudson's  official  report  of  the 
results  of  this  trip : — 

United  States  Steam  Feigate  Niagara, 
Plymouth  Sound  (Eng.),  June  3,  1858. 

Sir, — I  have  the  honor  to  report  that  the  Telegraphic  Squadron, 
consisting  of  the  Niagara,  and  H.M.  ships  Agamemnon,  Valorous, 
and  Gorgon,  put  to  sea  from  Plymouth  Sound  at  5  p.m.  on  the 
29th  ult.,  and  proceeded  to  lat.  47°  12'  north,  and  long.  9°  32'  west, 
when  we  hove  to,  and  the  Gorgon  obtained  two  casts  of  soundings 
with  her  deep-sea  apparatus,  and  found  the  depth  of  water  to  be 
twenty-five  hundred  and  thirty  fathoms.  "We  immediately  com- 
menced our  experiments  by  hanging  the  Niagara  and  Agamemnon 
together  by  hawsers,  stern  to,  and  distant  from  each  other  some 
twelve  hundred  feet.  The  telegraphic  wire  on  both  ships  was 
sphced  together  on  the  Agamemnon,  and  the  Cable  lowered  down 
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by  the  new  macliinery  of  Mr.  Everett,  until  the  bight  of  it  was  laid 
on  the  bottom  of  the  ocean.  Some  additional  wire  was  paid  out, 
and  in  this  position  the  electric  current  was  found  perfect  through 
the  whole  length  of  the  Cable,  about  three  thousand  miles. 

In  our  various  experiments  of  splicing,  lowering  down,  and  heav- 
ing in  the  wire,  this  ship  and  the  Agamemnon  were  several  times  tied 
together  stern  on.  We  have  also  had  a  fair  test  of  Mr.  Everett's 
machinery  for  lowering  and  heaving  up  the  Cable  from  the  ship,  as 
weU  as  running  it  out  under  a  speed  of  five  or  six  knots.  Indeed, 
our  experiments,  occupying  three  days  and  almost  an  entire  night, 
have,  I  think,  entirely  settled  some  mooted  points  in  relation  to  the 
electric  current  passing  freely  at  great  depths  under  the  ocean. 

We  hope  to  have  in  our  additional  forty  miles  of  new  wire,  to 
coal  ship,  and  be  ready  to  leave  this  port  with  the  squadron,  on  the 
10th  inst.,  for  our  great  work.  The  ofl&cers  and  crew  enjoy  good 
health. 

I  am,  respectfully,  yours,  &c. 

W.  L.  Hudson,  Captain. 

Hon.  I.  ToFOT,  Secretary  of  the  Navy. 

The  report  of  Chief  Engineer  Everett  was  as  fol- 
lows : — ■ 

United  States  Steam  Frigate  Niagara, 

At  Sea,  Thursday^  June  3,  1858. 
Gyrus  W.  Meld,  General  Manager  of  the  Atlantic  Telegraph   Gom- 
pany : 

Sir, — For  the  information  of  yourself  and  the  Directors,  I  submit 
the  following  statement  of  experiments  made  during  this  trip. 

Monday,  4  p.m.,  May  31,  lat.  47°  12'  K,  long.  9°  32'  W.,  sound- 
ings 2,530  fathoms,  this  ship  and  the  Agamemnon  being  attached 
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stern  to  stern  by  a  hawser,  180  fatlioms  of  Cable  were  veered  out 
for  the  end  to  be  taken  on  board  that  sliip  to  be  spliced.  At  65 
o'clock,  signal  being  made  "All  ready,"  in  accordance  with  pre- 
vious arrangement,  one  mile  of  Cable  was  veered  out.  We  then 
commenced  hauling  it  in.  At  6^  six  o'clock  had  recovered  half 
a  mile,  when  Mr.  Bright's  message  was  received  saying  he  de- 
sired to  make  a  new  spUce.  At  9  40  received  message  "All  is 
ready,"  and  again  commenced  paying  out  as  before.  At  10  34  p.m. 
two  miles  were  out.  After  this  amount  was  paid  out,  the  strain 
upon  the  cable  was  3,600  to  4,100  pounds.  At  11  28  commenced 
hauling  in,  but  very  slowly,  as  the  strain  nearly  approached  the 
breaking  point  of  the  rope.  At  11  45  the  hawser  securing  the 
ships  together  parted  on  the  Agamemnon,  but  the  ships  were  retained 
nearly  in  the  same  relative  positions  by  working  the  engine  when 
required.  At  1  40,  having  hauled  in  one  mile,  506|  fathoms,  the 
continuity  was  reported  broken.     We  continued  to  haul  in  until  2  15,  ^ 

when  the  end  came,  having  lost  of  the  two  miles  paid  out  110  fathoms. 
On  Tuesday,  at  8  40  a.m.,  the  ships  having  been  secured  and 
spHce  made  as  before,  a  quarter  of  a  mile  was  paid  out,  hawser 
released  and  ships  started  ahead  slowly,  at  the  same  time  the  Cable 
was  allowed  to  run  quite  freely  until  two  miles  had  been  paid  out, 
when  a  gradual  restraint  was  apphed  until  an  additional  one  mile, 
387  fathoms,  had  been  paid  out,  making  in  aU  three  miles,  387 
fathoms.  At  this  time  (10  23)  commenced  hauhng  in,  and  had 
recovered  190  fathoms  when  the  Cable  parted.  At  4  44  p.m.,  the 
two  ends  of  the  new  Cable  having  been  sphced,  we  paid  out  two 
and  a  half  miles  at  a  rate  which  had  been  previously  agreed  upon,  "^ 

the  electricians  passing  signals  through  the  whole  length  of  Cable. 
At  6  15  P.M.,  the  Agamemnon  made  signal  the  Cable  was  parted. 
We  at  once  commenced  hauling  the  strain  running  up  to  5,100 
pounds  during  the  receiving  of  the  first  quarter  of  a  mile.     At  9  20 
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the  end  came  in,  having  lost  80  fathoms  on  the  two  and   a-half 
miles  paid  out 

Wednesday,  June  2,  at  7^  o'clock,  experimental  Cable  was  again 
spliced,  one  quarter  of  a  mile  paid  out,  hawser  released,  and  the 
ships  started,  ahead.  In  a  few  minutes  the  Agamemnon  made 
signal  Cable  parted.  We  continued  to  pay  out  until  three  and  a 
quarter  miles  were  out.  The  ship  was  then  backed — ^large  buoy 
and  watch  buoy  attached  to  the  Cable.  Ship  again  run  ahead,  and 
when  three  himdred  fathoms  had  been  paid  out,  the  Cable  parted 
on  the  machinery.  The  ship  then  made  for  the  buoy,  with  the 
hope  of  recovering  the  end  of  the  Cable ;  but  while  hauMng  in  the 
watch  buoy,  the  large  buoy  suddenly  fell  over,  showing  that  it 
had.  separated  from  the  Cable.  Upon  recovering  it  we  found  the 
rope  stopper  (3J-inch  rope)  had  been  cut  off  by  the  Cable.  At 
12  55,  by  the  request  of  !MJ-.  Woodhouse,  we  paid  over  the  end  of 
experimental  Cable  to  ascertain  how  rapidly  it  could  be  run  off  the 
coil  with  safety,  but  no  greater  speed  was  attained  than  seven 
knots,  as  the  Cable  was  being  often  stranded  on  the  machine  by 
the  accumulation  of  tar  in  the  grooves,  which  was  so  hard  that  no 
scraper  could  be  made  to  remove  it  at  any  speed.  AU  the  Cable 
used  to-day  was  that  brought  from.  Greenwich  expressly  for  ex- 
perimenting and  was  long  since  condemned.  Undoubtedly  it  has 
been  much  exposed  to  the  weather,  and  stowed  where  consider- 
able sand  or  dirt  has  been  thrown  upon  it.  With  the  Cable  which 
was  recovered  last  year,  and  used  by  us  trying  the  experiment,  we 
had  no  serious  difficulty  in  keeping  the  tar  out  of  the  grooves,  it 
being  comparatively  soft,  though  the  amount  was  beyond  what 
I  could  have  believed.  The  amoimt  of  tar  upon  this  Cable  is 
much  greater  than  that  upon  the  Cable  intended  to  be  laid  down ; 
therefore  I  beheve  we  can  make  such  provision  aa  that  it  shall  not 
become  a  serious  obstacle. 
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The  result  of  this  experimental  trip  has  demonstrated  that  we 
have  the  capabihty  of  hauling  in  the  Cable  to  a  greater  extent  than 
I  had  expected.  Not  that  I  believe  any  great  distance  could  be 
recovered,  but  in  the  general  depth  of  water  where  the  Cable  is  to 
be  laid,  in  good  weather,  should  a  fault  go  overboard  before  the 
ship  could  be  stopped,  I  am  of  opinion  sufficient  of  the  Cable  may  be 
hauled  in  to  remedy  the  fault. 

The  operation  of  the  machinery  generally  is  certainly  satisfactory, 
and  there  is  no  alteration  I  can  suggest  other  than  in  the  tar-scrapers, 
which  wlU  require  modifications.  The  amount  of  tar  accumulating 
is  so  much  beyond  what  could  have  been  expected  from  last  year's 
experience,  owing  to  the  repeated  coatings  it  has  received  since  it 
was  unloaded  from  this  vessel  last  October,  that  extraordinary 
provision  wUl  be  requu'ed.  As  regards  the  attaching  of  buoys,  we 
can  attach  them,  but  at  a  great  risk  of  breaking  the  Cable,  and  they 
should  not  be  used  in  deep  water,  except  as  a  last  resort. 

The  arrangements  for  coils,  provisions  for  leading  the  rope,  and 
all  the  other  many  particulars  incidental  to  this  work,  which  have 
been  under  the  direction  of  Mr.  Woodhouse,  do  not  require  any 
alteration,  and  fully  meet  tbe  requirements.  I  am,  respectfully, 
your  obedient  servant, 

W.  E.  Everett. 

But  a  single  week  elapsed  from  tlie  return  of  tlie  fleet 
from  this  trip,  when  the  Expedition  set  sail  from  Ply- 
mouth for  the  second  great  ocean  trial. 

A  distinguished  Eussian  naval  officer  sailed  in  the 
Niagara^  the  reason  of  whose  visit  is  explained  by  the 
foUowino-  letter: — 


ff 
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Legation  of  the  United  States, 
St.  Petersburg,  Monday,  March  22,  1858. 

Captain, — I  have  the  honor  of  making  you  acquainted  with  the 
bearer  of  tliis  letter,  Lieutenant  the  Baron  Bote,  Aid-de-camp  to  his 
Imperial  Highness  the  G-rand  Duke  Constantine. 

Although  he  wiU  need  no  special  recommendation  from  this  quar- 
ter, there  is  a  duty  devolving  on  me  in  the  present  instance  which 
makes  it  proper  that  I  should  briefly  notice  the  object  of  his  visit  to 
the  Niagara.  It  is  doubtless  known  to  you  already  that  the  Presi- 
dent of  the  United  States,  on  the  appUcation  of  Mr.  Stoeckl,  the 
Russian  Minister  at  Washington,  has  consented  that  one  officer  of 
the  Imperial  Navy  of  Russia,  such  a  one  as  his  Imperial  Highness 
the  Grand  Duke  Constantine  might  be  pleased  to  designate,  should 
go  on  board  the  Niagara  to  witness  the  laying  of  the  electric  Cable 
between  Europe  and  America. 

In  consequence  of  that  consent,  which  I  have  reason  to  beheve 
was,  most  cheerfully  given.  Lieutenant  Bote  has  been  designated  by 
nis  Imperial  Highness  the  Grrand  Duke  Constantine,  for  the  pur- 
pose which  you  have  before  you.  It  has,  therefore,  become  my 
duty,  in  accordance  with  the  advices  from  the  Department  of  State, 
that  I  should  furnish  the  officer  with  a  suitable  letter  of  recommen- 
dation to  the  Commander  of  the  Niagara. 

The  duty  thus  incurred  may  be  considered,  perhaps,  as  already 
fulfilled  in  the  statement  I  have  just  made,  nothing  more  being  re- 
quired, I  am  sure,  by  way  of  insuring  Lieutenant  Bote  the  recep- 
tion to  which  he  is  justly  entitled. 

The  circumstances  which  have  led  to  the  selection  of  Lieutenant 
Bote  for  the  mission  with  which  he  is  charged,  should  justify  the 
addition  of  a  few  remarks  before  closing  my  letter.  You  wiU  not 
fail  to  see  in  the  arrangement  I  have  herein  briefly  noticed,  a  gratify- 
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ing  proof  of  the  friendly  relations  which  subsists  between  the  Go- 
vernment of  his  Imperial  Majesty,  the  Emperor  of  Russia,  and  that 
of  the  United  States.  Such  a  view  would,  of  itself,  enhance  the 
pleasure  of  receiving  on  the  deck  of  your  vessel  an  officer  of  the 
Imperial  JSTavy. 

Eussia,  though  at  some  distance  from  the  shores  of  the  great  ocean 
which  it  is  to  be  hoped  may  soon  be  connected  by  the  electric  Cable, 
is  not  indifferent  to  the  sublime  work  in  which  you  are  about  to 
engage.  She  sends  as  her  representative,  an  officer  of  rank  and 
abilities,  one  high  in  the  confidence  of  his  distinguished  chief,  the 
G-rand  Admiral  of  the  Russian  Navy,  that  he  may  be  witness  to 
an  undertaking  which,  if  successful,  will  be  hailed  with  joyful  satis- 
faction throughout  the  civilised  world. 

In  recommending  Lieutenant  the  Baron  Bote,  to  your  kind  con- 
sideration, I  not  only  carry  into  effect  the  wishes  of  President  Bu- 
chanan on  the  subject,  but  at  the  same  time  discharge  a  duty  in  the 
highest  degree  agreeable  to  myself. 

Your  position  in  the  naval  service  of  our  country  must  have  given 
you  opportunity  for  learning  something  of  the  courtesies  which  offi- 
cers of  the  United  States  Navy  have  been  accustomed  to  receive 
from  those  of  the  Russian  Navy,  when  the  ships  of  the  two  nations 
have  come  together  on  distant  seas ;  and  no  one,  I  may  say.  Cap- 
tain, more  fully  appreciates  the  value  of  such  courtesies,  or  knows 
better  how  to  return  them  than  yourself. 
Respectfully, 

Tour  obedient  serv't,  « 

Thos.  H.  Seymour. 

To  Capt.  W.  L.  Hudson,  U.S.  Steamer  Niagara. 

On  Thursday,  June  10,  the  entire  Telegraphic  Fleet 
steamed  out  of  Plj^mouth  Harbor.     The  Squadron  con- 
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sisted  of  four  vessels — the  United  States  steam  frigate 
Niagara^  with  H.B.M,  paddle-wheel  steamer  Valorous 
as  tendar;  H.B.M.  steam-frigate  Agamemnon^  with 
H.B.M.  paddle-wheel  steamer  Gorgon  as  tender. 

The  Grovernment  of  England  detached  two  naval 
engineers  from  actual  duty,  for  the  purpose  of  assisting 
in  taking  charge  of  the  machinery  on  board  the  Aga- 
memnon. Mr.  Amos,  of  the  firm  of  Baston  &  Amos  (who 
manufactured  the  machinery),  and  who  had  given  a  great 
deal  of  time  and  attention  to  the  interests  of  the  under- 
taking, was  also  present  on  board  the  Agamemnon^  for  the 
purpose  of  assisting  in  the  regulation  of  the  machinery. 

The  arrangements  on  board  the  Niagara^  weie  as  fol- 
lows :  Messrs.  Everett  &  Woodhouse  were  in  charge 
of  the  operations,  with  Captain  Kell  as  an  assistant, 
and  Messrs.  Follansbee  and  McElwell  in  charge  of 
the  machinery. 

After. having  been  three  days  at  sea,  the  Expedition 
was  overtaken  by  a  fearful  gale,  which  continued  with- 
out intermission  for  nine  days.  On  the  seventh  day  of 
this  heavy  weather,  the  ships,  which  continued  to  keep 
together,  had  to  part  company,  and  the  Agamemnon  was 
obliged  to  scud  before  the  wind  for  thirty-six  hours ;  her 
coals  got  adrift,  and  a  coil  of  her  Cable  shifted,  so  that 
her  captain  for  some  time  entertained  serious  apprehen- 
sions for  her  safety,  and  from  the  immense  strain  her 
waterways  were  forced  open,  and  one  of  her  ports  was 
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broken.  Two  of  the  sailors  were  severely  injured,  and 
one  of  the  marines  lost  his  reason  from  fright.  Yet 
such  was  the  consummate  skill,  good  seamanship,  and 
intrepidity  of  her  commander,  Captain  Priddie,  that  he 
was  enabled  to  bring  her  to  the  appointed  rendezvous, 
lat  62°  2',  long.  83°  18'.  The  Niagara  rode  out  the 
storm  gallantly,  having  only  carried  away  her  jib-boom 
and  one  wing  of  the  figure-head,  the  American  Eagle. 
The  results  of  this  severe  gale  on  board  the  two  frigates 
showed  the  gross  injustice  that  had  been  done  the 
Niagara  by  the  English  writer,  whose  remarks  about  her 
before  she  left  Plymouth,  we  have  quoted. 

All  the  vessels  having  at  length  arrived  at  their  cen- 
tral point  of  junction,  the  first  splice  of  the  Cable  was 
made  on  the  26th.  After  having  paid  out  two  and  a 
half  miles  each,  owing  to  an  accident  on  board  the 
Niagara,  the  Cable  parted.  The  ships  having  again  met, 
the  splice  was  made  good,  and  ■  they  commenced  to  pay 
out  the  Cable  a  second  time ;  but  after  they  had  each 
paid  out  forty  miles,  it  was  reported  that  the  cur- 
rent was  broken,  and  no  communication  could  be  made 
between  the  ships.  Unfortunately,  in  this  instance,  the 
breakage  must  have  occurred  at  the  bottom,  as  the  elec- 
tricians, from  the  fine  calculations  which  their  sensitive 
instruments  allowed  them  to  make,  were  able  to  declare 
such  to  have  been  the  fact,  even  before  the  vessels  came 
together  again.     Having  cast  off  this  loss,  they  met  for 
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the  third  time,  and  recovered  the  connexion  of  the  Cable 
on  the  28th.  They  then  started  afresh,  and  the  Niagara^ 
having  paid  out  over  one  hundred  and  fifty  miles  of 
Cable,  all  on  board  entertained  the  most  sanguine  antici- 
pations of  success,  when  the  fatal  announcement  was 
made  upon  Tuesday,  the  29th,  at  9  p.m.,  that  the  electric 
current  had  ceased  to  flow.  As  the  necessity  of  abandon- 
ing the  project  for  the  present  was  now  only  too  manifest, 
it  was  considered  that  the  opportunity  might  as  well  be 
availed  of,  to  test  the  strength  of  the  Cable.  Accordingly, 
the  Niagara^  with  all  her  stores,  was  allowed  to  swing  to 
the  Cable,  and,  in  addition,  a  strain  of  four  tons  was 
placed  upon  the  brakes,  yet,  although  it  was  blowing 
fresh  at  the  time,  the  Cable  held  her  as  if  she  had  been 
at  anchor,  for  over  an  hour,  when  a  heavy  pitch  of  the 
sea  snapped  the  Cable,  and  the  Niagara  bore  away  for 
Ireland.  Before  starting,  an  arrangement  was  made 
that  should  any  accident  occur  in  giving  out  the  Cable 
before  the  ships  had  gone  one  hundred  miles,  they  were 
to  return  to  their  starting-place  in  mid-ocean  ;  but  that, 
in  case  that  distance  should  have  been  exceeded,  before 
any  casualty  happened,  they  should  make  for  Queens- 
town.  In  accordance  with  this  understanding,  the  Nia- 
gara, having  made  one  hundred  and  nine  miles  before 
this  mishap,  returned  to  Queenstown,  arriving  July  5. 
The  events  of  this  unsuccessful  cruise  are  recorded,  in 
connected  form,  in  the  following 
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JOURNAL  OP  THE  VOYAGE  OF  THE  NIAGARA. 

Thursday,  June  10. — At  11  A.M.  cast  off  from  the 
mooring-buoy  in  Plymouth  Sound,  and  proceeded  to  sea 
in  company  with  the  Agamemnon^  Yalorous^  and  Oorgon. 
Weather  fair ;  at  night,  nearly  calm. 

Friday,  June  11. — Calm,  and  a  smooth  sea.  Captain 
Hudson  sent  a  boat  to  the  Agamemnon^  tendering  a  tow, 
which  was  declined.  The  Captain  of  the  Agamemnon 
stated,  that  he  would  accept  the  offer  if  the  light  breezes 
held  a  day  or  two  longer.  The  progress  made  this  day 
was  very  slow,  the  Niagara  continually  stopping  for  the 
Squadron  to  come  up.  Weather  calm;  lat.  49°  12'; 
long.  6^  53'. 

Saturday,  June  12. — ^Light  N.IST.E.  winds  and  plea- 
sant ;  the  Agamemnon^  Valorous^  and  Gorgon  made  all 
sail  possible ;  the  Niagara  set  no  sails.  Lat.  49°  42' ; 
long.  10°  12''. 

Sunday,  June  13. — Commenced  clear,  but  soon  be- 
came squally;  wind  hauled  to  S.S.W.  The  Niagara 
set  topsails  and  shut  off  steam.  The  wind  freshened 
and  rain  set  in.  Lost  sight  of  the  Valorous  and  Gorgon. 
The  wind  increasing,  the  Niagara  triple-reefed  topsails 
and  reefed  foresail.  The  Agamemnon  was  at  this  time 
one  mile  distant.    Lat.  50°  11';  long.  13°  17'. 

Monday,  June  14.  —  Squally,  rainy  weather  ;  wind 
S.W.,  barometer  fell  from  30.35  to  29.17 ;  wind  increased 
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to  a  gale,  witli  a  kigli  sea.  Tlie  Niagara  close-reefed 
topsails,  furled  mizen-topsail,  set  storm  fore-staysail, 
and  furled  foresail,  keeping  witliin  one  and  a  half  miles 
of  the  Agamemnon  throughout.  Lat.  50°  22';  long. 
15°  57'. 

Tuesday,  June  15. — Strong  gales  from  S.S.W.,  the 
Niagara  under  easy  sail ;  at  4  a.m.  wind  moderated,  and 
ship  made  more  sail.  Before  night  the  wind  again  in- 
creased, and  the  ship  was  put  under  close-reefed  fore  and 
main  topsails,  with  storm  fore-staysail.  Lat.  51°  22' ; 
long.  18°  47'. 

Wednesday,  June  16. — Strong  gales ;  the  Agamemnon 
in  company ;  the  Yalorous  and  Gorgon  out  of  sight. 
In  the  latter  part  of  the  day  wind  died  away,  and  the 
Niagara  made  more  sail.  Distance  sailed,  by  log,  135 
miles,  on  IST.W.  by  N".  course.     Day  ended  misty  and 

foggy- 
Thursday,  June  17. — "Weather  still  foggy,  with  stiff 
breeze;  the  Agamemnon  in  company;  exchanged  sig- 
nals. During  the  day  the  Niagara  passed  a  ship's  boat, 
bottom  up.  The  speed  of  the  ship  was  five  knots  an 
hour,  with  small  head  of  steam  and  little  sail.  Disco- 
vered a  strange  sail  to  the  southward.  Lat.  52°  85'; 
long.  23°  16'.     One  week  at  sea. 

Friday,  June  18. — The  day  commenced  clear,  with 
strong  breezes  from  S.W.  by  S. ;  the  ship  under  easy 
sail  and  but  little  steam;  the  J-^amemwow  in  company; 
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the  Valorous  and  Gorgon  invisible ;  lat.  58°  18' ;  long. 
25°  49'. 

Saturday,  June  19. — Weather  overcast ;  wind  strong ; 
signaled  a  clipper-ship  bound  west.  This  daj  all  hands 
on  board  the  Niagara  were  mustered,  and  the  Articles 
of  War  were  read  to  the  officers  and  crew.  At  noon 
strong  winds  from  W.S.W.     Lat.  54°  23' ;  long.  27°  50'. 

Sunday,  June  20. — Heavy  gales  and  a  high  sea,  the 
ship  under  very  short  sail ;  the  Agamemnon  one  and  a 
half  miles  distant,  laboring  terribly  ;  from  4  A.M.  to  noon 
gale  increases  in  violence ;  the  squalls  come  more  heavy 
and  more  frequent ;  the  Agameynnon  telegraphs,  "  We 
are  going  to  wear  ship ;"  she  wears  round  on  other  tack; 
wind  W.S.W. ;  the  Niagara  does  the  same ;  the  Aga- 
memnon again  telegraphs,  "  We  have  lost  our  stem- 
guard;"  the  Niagara,  at  this  time  rolling  heavy,  brings 
the  large  iron  buoys  lashed  outside  under  water;  the 
lashings  to  the  starboard  buoy  part,  and  carry  away  the 
cranes  which  support  the  buoys  on  each  quarter.  It  is 
found  necessary  to  cut  adrift  the  starboard  one  and  let  it 
drift  away ;  the  port  buoy  is  with  difficulty  secured  and 
taken  on  board ;  at  4  p.m.  the  A.  signalises,  "  We  shall 
wear  ship ;"  both  ships  rolling  heavy,  A.  more  especi- 
ally ;  two  strange  vessels  in  sight ;  ends  heavy  gales ; 
the  barometer  falls  down  to  29.19  ;  at  noon  lat.  54°  12', 
and  long.  29°  36'  W.  * 

Monday,  June  21. — ^Heavy  gales,  high  sea,  but  clear 
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weatlier ;  wind  S."W.  by  S. ;  at  6|-  a.m.  a  very  heavy 
sea  strikes  the  jib-boom,  which,  carries  away  the  fljnng 
jib-boom  and  all  attached  to  it.  The  sail  and  riggers, 
however,  are  saved.  The  Agamemnon  distant  one  and  a 
half  miles ;  she  is  observed  to  have  a  heavy  list,  laboring 
very  heavy ;  she  is  suddenly  lost  to  our  view  ;  we  con- 
jecture she  must  have  wore  sliip  without  signalising.  At 
noon  there  is  no  prospect  of  its  abating ;  the  Niagara 
hove  to,  no  observation ;  lat.  by  account  54° ;  25°  N. 
long.,  barometer  29°  21',  air  53°,  water  51°.  From  noon 
to  6  P.M.  blows  the  same ;  at  8  p.m.  it  moderates,  and  at 
midnight  but  little  wind,  and  the  sea  becomes  smooth. 

Tuesday,  June  22. — Fine  weather,  smooth  sea,  wind 
moderate  from  the  westward  ;  chased  a  ship  bound  west, 
mistook  her  for  the  Agamemnon.  Noon  furled  all  sail, 
the  wind  light  and  dead  ahead ;  lat.  53°,  42',  long.  30°  17' 
west.  From  noon  to  midnight  same  variation  of  compass 
8^  points  W. ;  local  attraction  23°  "W. ;  position  to  start 
from  S.S.W.  three-fourths  W.  true,  distant  155  miles. 

"Wednesday,  June  23. — Clear  weather,  smooth  sea, 
light  breezes  from  "W.  by  S. ;  steaming  only  ;  lat.,  noon, 
51°  50'  ]Sr.,  long.  32°  48' ;  at  p.m.  made  two  sail  ahead 
that  soon  prove  to  be  the  Valorous  and  Gorgon;  the 
Yahrous  lowers  boat  and  boards  us;  congratulations  pass 
on  escaping  the  fury  of  the  gale  ;  both  these  ships  sustain 
some  damage ;  the  three  of  the  Squadron  on  hand  near 
the   position ;   all  heave  to,  to  remain   stationary  till 
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Agamemnon  arrives  ;  at  midniglit  it  is  foggj,  neitlier  tlie 
Valorous  nor  Gorgon  to  be  seen. 

Thursday,  June  24. — The  day  commences  foggy  ;  ship 
heading  W.N.W. ;  we  drift  rapidly  to  north  at  rate  of 
two  miles  per  hour  per  log,  yet  at  noon  find  we  have 
experienced  a  powerftil  south  current  of  .35  miles.  No- 
thing in  sight  at  noon,  bV  15',  long.  23°  3'.  After  obtain- 
ing the  latitude  the  Niagara  squared  yards,  made  sail, 
run  before  the  wind,  in  order  to  recover  lost  latitude. 
At  7-|-,  it  commences  to  blow  and  increases  to  a  gale ; 
furled  mizen-topsail  and  foresail;  put  ship  under  snug 
sail;  the  wind  at  N.W.  Nothing  seen  of  any  of  the 
Squadron  all  this  day. 

Friday,  25th,  A.  M, — Strong  gales,  clear  weather ;  ship 
under  close-reefed  fore  and  main-topsails  and  storm  fore- 
staysail  ;  considerable  sea.  Noon,  no  observation ;  lat. 
by  account,  52°  3',  long,  by  account,  33°  18'.  At  noon 
squared  away  to  run  north  to  make  up  lost  northing,  and 
also  to  search  after  the  absent  Squadron  ;  wind  S.S.W. ; 
clear.  At  7.  p.m.  blowing  strong ;  close-reefed  the  top- 
sails, furled  foresail  and  mizen-topsail,  wore  ship  and 
stood  S.W. 

Friday,  June  25. — Strong  gales,  but  clear,  some  sea — 
noon,  lat.  52°  3',  long.  33°  18'  W.;  at  1  p.m.  saw  3  sail 
ahead.  Soon  discovered  they  were  the  Telegraph 
Squadron.  Furled  all  sail  and  stood  for  them.  The 
weather  became  beautiful.    All  the  Squadron  have  boats 
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down,  visiting  eacli  otter's  ships.  The  Captain  of  the 
Agamemnon  informs  us  experienced  same  gale  we  did — 
suffered  heavy  damages — the  entire  coil  of  Telegraph 
Cable  had  shifted ;  his  ship  was  in  a  very  critical  situa- 
tion, and  he  must  re-coil  a  portion  of  the  Cable  before  it 
could  be  ready  for  splicing,  and  could  not  be  ready 
before  24  hours.     Day  ends  very  fine  in  every  respect. 

Saturday,  June  26. — Calm,  beautiful  weather ;  Squad- 
ron close  together ;  at  8  a.m.  a  telegraphic  message  from 
Agamemnon  says :  "  Will  be  ready  to  splice  at  9  o'clock." 
Preparations  are  immediately  made ;  hawsers  sent  on 
board  of  her,  as  also  the  end  of  the  Telegraph  Cable. 
Everything  auspicious  and  favorable — ^lat.  52°  2',  long. 
83°  18'  W.  We  are  15  days  out  at  noon.  At  1  o'clock 
we  commence  paying  out  Cable.  At  3  o'clock  we  had 
200  fathoms  out ;  it  is  calm ;  the  hawser  is  cast  off  from 
the  Agamemnon^  and  the  Niagara  commences  to  pay  out 
in  earnest,  as  does  the  Agamemnon.  At  3  45  just  three 
miles  of  Cable  had  been  paid  out,  the  pressure  2,360 
pounds,  when,  at  that  instant,  as  the  Cable  was  coming 
out  of  the  circle,  the  Cable  got  out  of  one  of  the  grooves 
of  the  wheel  and  into  another  groove,  and,  before  it 
could  be  liberated,  it  parted,  by  being  cut  by  a  tar-scraper 
attached  to  the  wheel.  Thus  the  three  miles  from  our 
ship  was  lost,  and  probably  the  same  amount  from  the 
Agamemnon,  as  no  doubt  she  did  not  make  any  attempt 
to  save  it.     The  ships  then  again  neared  each  other; 
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spliced  again  at  5  p.m.  ;  took  in  hawsers  and  commenced 
paying  out  under  tlie  most  favorable  prospects;  sea 
smooth,  as  a  mill-pond,  and  weather  calm.  The  sight  is 
beautiful.  The  Gorgon  heads  the  Niagara — the  Valorous 
heads  the  Agamemnon.  We  follow  the  N.W.  I  N. — the 
Agamemnon  a  S.B.  I  S.  course ;  our  rate  of  speed,  three 
miles  per  hour.  At  8  p.m.,  12  miles  and  270  fathoms 
have  run  out  most  beautifully,  the  pressure  being  very 
uniform  at  2,400  pounds.  The  same  continues  till  mid- 
night, when  this  day  ends. 

Sunday,  June  27. — The  sea  continues  smooth;  wind 
light,  from  the  westward ;  course  and  rate  of  sailing,  the 
same.  At  1  A.M.  the  electricians  report  the  continuity 
has  ceased.  Every  person  who  hears  this  report  is  struck 
with  consternation,  for  everything  seemed  progressing  so 
very  fine  and  satisfactory;  the  dynamometer  indicating 
2,400  pounds;  the  rotometer  35  miles,  270  fathoms,  as 
being  out.  Although  this  discovery  is  reported  at  1 
o'clock,  A.M.,  the  Cable  is  continued  to  be  paid  out  slowly, 
and  the  ship's  speed  is  reduced,  until  5^  a.m.  The 
Cable  then  out  is  43  miles,  280  fathoms.  The  dynamo- 
meter rises  from  3,000  to  3,200  and  3,400  pounds ;  ship's 
progress  is  slowed  down  to  one  mile  per  hour.  The 
engine  is  set  in  motion  to  haul  in  Cable,  and  that  task  is 
commenced  at  5^  o'clock.  The  Cable  comes  in  slowly, 
the  pressure  increases  to  4,300  pounds,  at  which  point 
the  Cable  snaps,  and  all  except  about  three-fourths  of  a 
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mile  lianging  out  is  lost.  What  little  we  succeed  in 
hauling  in  is  very  mucli  snarled  and  badly  kinked.  The 
very  long-jawed  wire  is  nearly  separated  from  the  inside 
covering  of  gutta  percha,  and  is  totally  unfit  for  any 
service.  The  ship  is  now  put  head  about  towards  the 
point  of  starting,  in  order  to  re-connect  the  Cable  the 
third  time  with  the  Agamemnon.  The  opinion  prevails 
on  board  our  ship,  founded  on  some  trials  and  scientific 
principles,  that  the  cause  of  failure  of  continuity  must 
have  occurred  close  to  or  on  board  the  Agamemnon.  All 
confidence  is  given  that  actual  trial  proves  the  break  did 
not  occur  on  our  side  of  the  splice,  but  that  it  was  between 
the  splice  and  the  Agamemnon.  We  were  at  this  time 
84  miles  apart,  and  the  sphce  was  supposed  to  be  mid- 
way. At  10|-  A.M. — it  is  calculated  we  are  on  the  precise 
spot  from  whence  we  started  to  lay  the  Cable.  The 
Agamemnon  is  not  here,  but  the  Gorgon  is.  At  11  A.M. 
lowered  a  boat,  and  boarded  the  ship  Alice  Munroe^  four- 
teen days  from  Liverpool,  bound  for  Boston.  Koon, 
light  IST.W.  wind  and  a.  smooth  sea — lat.  51°  57'  north, 
long.  32°  46'  west.  Afternoon,  calm,  sea  smooth,  banked 
up  fires.     From  midnight  till  noon  fine  weather. 

Monday,  June  28. — At  1  p.m.  discovered  three  sail ; 
soon  made  them  out  to  be  the  Telegraph  Squadron.  At 
4-|  P.M.  all  three  sent  boats  to  the  Niagara.  At  6  P.M. 
sent  hawser  and  Cable  to  Agamemnon ;  paid  out  210 
fathoms    Cable  ;    indicator    standing  at  582-168,    and 
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previous  to  paying  out  any,  it  was  582-100  ;  wind  quite 
light,  at  W.N.W. ;  all  sail  is  furled  on  board  botli  sMps 
— the  Valorous  in  position  ahead  of  the  Agamemnon,  and 
the  Gorgon  ahead  of  the  Niagara;  the  Valorous  and 
Agamemnon  heading  S.E.  |-  S.— the  Gorgon  and  Niagara 
N.W.  f  IST, ;  our  supposed  depth  of  water,  1,670  fathoms, 
at  6  13  P.M. ;  we  start  for  our  respective  destinations  at 
8  2  P.M.  precisely,  there  is  just  three  nautical  miles  of 
Cable  paid  out;  at  this  time  and  quantity  out  the  dyna- 
mometer first  shows  an  indication  of  pressure  of  2,100 
pounds  ;  up  to  midnight  the  speed  of  ship  is  8|  of  a  mile 
per  hour — (by  log  hove  every  fifteen  minutes) — while 
the  Cable  speed  is  6^  miles  per  hour;  the  pressure  is 
very  regular  and  uniform  at  2,200  pounds ;  ends  beauti- 
ful— the  Gorgon  close  to  us. 

Tuesday,  June  29. — Commences  beautiful  weather, 
sea  perfectly  smooth,  wind  light,  at  "W.S.W. ;  course, 
N.W.  I  IST. ;  speed,  4  miles  per  hour,  Cable  going  out 
finely.  At  4  A.  M.  the  Niagara  has  paid  out  48  nautical 
miles;  at  8  A. m.,  68  nautical  miles  and  200  fathoms. 
The  actual  distance  run  from  point  of  starting  is  46 
miles;  pressure,  2,200  pounds;  from  8  o'clock  to  noon, 
rate  of  sailing  is  4  knots.  At  noon,  the  amount  of  Cable 
out  is  89  miles,  360  fathoms ;  pressure,  2,200  pounds ; 
fine  weather,  sea  smooth;  barometer  30°38';  air,  56°; 
water,  58° ;  lat.  54°  4' ;  long.  35°  2 '.  The  latter  part  of  this 
24  hours  is  pleasant,  wind  at  W.S.W". — speed  of  ship  4 
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knots.  At  4  o'clock  one  hundred  and  eleven  miles  and  600 
fatkoms  (nautical  miles)  kave  been  paid  out.  The 
Niagara  kas  scarcely  any  motion,  and  Cable  runs  out 
beautifully.  At  9  kours  and  10  minutes  tke  electricians 
from  tkeir  station  give  tke  fatal  word,  "  The  continuity 
has  stopped^  140  miles,  570  fatkoms  of  Cable  out  up  to 
tkis  kour.  From  tkis  time  till  27  minutes  after  12  mid- 
nigkt,  tke  speed  of  tke  vessel  was  as  slow  as  possible, 
and  tke  Cable  paid  out  as  little  as  it  could  be.  It  kad 
previously  been  understood,  in  tke  event  of  tke  failure 
of  tke  continuity,  six  kours  skould  elapse  before  paying- 
out  skould  cease,  or  Cable  suffered  to  part.  Meanwkile, 
rockets  were  sent  up,  wkick  tke  Gorgon  answered,  and 
ske  sent  a  boat  to  us.  So  ends  tkis  day.  N.  B. — Tke 
actual  distance  run  since  leaving  tke  Agamemnon  is  107 
miles,  up  to  midnigkt. 

Wednesday,  June  30. — Tke  Niagara  is  riding  wkolly 
by  tke  Telegrapk  Cable ;  speed  of  skip  stopped  ;  no  mo- 
tion to  engine,  and  no  paying  out  of  Cable  ;  pressure  is 
applied  in  order  to  kave  Cable  part,  for  it  is  now  useless, 
but  all  to  no  purpose ;  4,900  pounds  are  appked,  and  tke 
weigkt  of  several  persons  upon  tke  breaks ;  at  12  81 
A.m:.  tke  Cable  parts  out  from  tke  stern ;  an  attempt  is 
made  to  kaul  it  in,  but  in  vain ;  tke  axe  kad  to  be  ap- 
plied, and  144  miles,  800  fatkoms  Cable,  is  lost  on  tkis 
trial.  Tkus  ended  trial  No.  8.  Tke  Captain  of  tke 
Gorgon  now  returns  to  kis  vessel,  wkile  Captain  Hudson 
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issues  Ms  orders  to  up  lielm  and  put  on  steam,  and  our 
ship  is  under  full  headway,  bound  for  Cork  harbor, 
Ireland,  and  at  8  a.m.  set  topsails.  Afternoon,  stiff 
breezes ;  driving  more  ahead ;  farled  all  sail.  From 
this  time  till  midnight  heavy  rain.  Kate  of  sailing  81 
knots  per  hour. 

Thursday,  July  1. — Commences  thick,  rainy  weather 
at  4  AM. ;  set  double-reefed  topsails  and  foresail ;  speed 
9|-  miles  per  hour ;  course  E.  by  S.  one-half  S. ;  wind 
S.W.  by  W.,  lat.  52°  26';  long.  29°  40'.  Afternoon, 
overcast  and  squally ;  considerable  rain  at  times ;  mid- 
night rainy. 

Friday,  July  2.  —  Misty,  rainy  weather;  moderate 
winds  from  W.IST.'W. ;  course  E.  by  S. ;  sailed  by  log 
258  miles;  lat.  51°  55' ;  long.  23°  2'. 

Saturday,  July  3. — Fine,  steady  breezes ;  sea  smooth ; 
all  sail  set  and  fall  steam ;  speed  10  knots ;  sailed  from 
noon  to  noon  230  miles ;  course  E.  by  S.,  half  S. ;  lat. 
51°  15'  K  long.  17°  27'  W.,  23  days  from  Plymouth; 
ends  the  same. 

Sunday,  July  4. — ^Fine  breezes  from  W.N."W.  through- 
out the  day ;  lat  51°  17'  K ;  long.  11°  54'  W. ;  at  6  p.m. 
made  Cape  Clear  Light,  distant  10  miles. 

Monday,  July  5. — Stiff'  breezes;  ship  lying  by  for 
pilot;  at  2  A.M.  took  pilot  on  board;  at  5  A.M.  came 
to  anchor,  abreast  of  Queenstown,  Cork  harbor. 

In  laying  the  Cable,  every  possible  care  and  attention 
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was  given  to  the  effort,  and  ever  j  preventive  was  used 
to  guard  against  accident  or  misfortune.  Even  the 
captain  and  first  lieutenant  of  the  Niagara  stood 
watch  during  the  process  of  laying,  day  and  night. 
The  officer  of  the  deck  gave  his  constant  attention  to 
the  log  and  courses,  and  the  log  was  heaved  every  fifteen 
minutes.  In  the  Cable-circle,  twenty  men  were  stationed. 
Ten  men  were  at  the  paying-out  machine,  while  another 
gang  was  stationed  on  the  platform  leading  from  the  circle 
to  the  machine.  The  engineer  of  the  Company  was  con- 
stantly at  his  post,  or  was  relieved  by  the  chief  engineer 
of  the  Niagara.  There  were  also  two  other  engineers 
detailed  to  assist.  Then  there  was  a  master's  mate 
stationed  at  the  brake;  also  two  gentlemen  connected 
with  the  Company,  and  the  general  business  manager, 
all  standing  watch  and  regularly  relieved ;  while  one- 
half  of  the  electricians  were  constantly  on  duty;  in 
which  department  alone  there  were  eight  persons.  The 
whole  number  of  persons  on  board  the  Niagara  in  pay 
of  tbe  Company  was  twenty-two. 

The  scene  at  night  was  beautiful.  Scarcely  a  word 
was  spoken ;  silence  was  commanded,  and  no  conversa- 
tion allowed.  Nothing  was  heard  but  the  strange 
rattling  of  the  machiue  as  the  Cable  was  running  out. 
This  music  was  singular,  without  variation.  The 
lights  about  deck  and  in  the  quarter-deck  circle  added 
to  the  singularity  of  tbe  spectacle ;  and  those  who  were 
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on  board  tlie  ship  describe  tlie  state  of  anxious  suspense 
in  wliich.  all  were  lield  as  exceedingly  impressive.  The 
news  of  tlie  successive  disasters  to  tlie  wire  appeared  to 
strike  as  tbougb  a  personal  hope  bad  been  extinguished. 

The  mode  adopted  by  the  ships  in  splicing  was  as 
follows : — The  Niagara  and  Agamemnon  made  fast  to 
each  other — stern  to  stern — by  a  hawser.  They  kept 
200  fathoms  apart  until  two  miles  of  Cable  had  been 
paid  out  (sufficient  to  reach  bottom),  then  cast  off  and 
pursued  separate  courses  at  a  rate  generally  of  five  miles 
per  hour,  while  the  ships'  progress  would  vary  from  3-|- 
to  4:|-  miles  per  hour.  The  highest  pressure  at  any  time 
was  4,500  pounds,  the  lowest  1,900. 

One  remarkable  circumstance  attended  the  laying  of 
the  Cable.  Every  time  the  ships  were  prepared  to  splice, 
the  weather  was  exceedingly  fine,  and  the  sea  smooth, 
and  so  contiaued  until  the  breaks  occurred.  Such  was 
the  case  in  every  instance  until  the  ships  met  again.  In 
fact  the  only  favorable  weather  was  while  the  ships  were 
engaged  with  the  Cable. 

The  cruise  of  the  Agamemnon  was  described  as  fol- 
lows by  an  English  Correspondent : — 

"As  we  approached  the  place  of  meeting,  the  Valorous 
hove  in  sight  at  noon;  in  the  afternoon  the  Niagara 
came  in  from  the  north,  and  in  the  evening  the  Gorgon 
from  the  south ;  and  then,  almost  for  the  first  time  since 
starting,  the  squadron  was  reunited  near  the  spot  where 
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the  great  work  was  to  commence.  The  rendezvous  actu- 
ally agreed  upon  was  52°  2'  north  lat.,  33°  18'  west  long,, 
but  the  place  where  the  vessels  met  was  in  51°  54'  lat., 
82°  33'  long.,  or  about  30  miles  more  toward  the  Eng- 
lish coast  than  had  been  agreed  upon.  On  the  even- 
ing  of  Friday,  June  25,  the  four  vessels  lay  together, 
side  by  side,  and  there  was  such  a  stillness  in  the  sea  and 
air  (as  would  have  seemed  remarkable  in  an  inland  lake) 
on  the  Atlantic ;  and  after  what  we  had  all  so  lately  wit- 
nessed, it  seemed  almost  unnatural.  We  have  said  how, 
during  the  awful  rolls  which  the  Agamemnon  made  on 
the  20th  and  21st,  the  upper  part  of  the  main  coil  shifted, 
and  became  a  mere  shapeless  tangled  mass,  with  which 
it  seemed  impossible  to  deal  in  any  conceivable  way.  For 
the  first  24  hours  the  labor  seemed  hopeless,  for  so  dense 
was  the  tangle,  that  an  hour's  hard  work  would  some- 
times scarcely  clear  half  a  mile.  By-and-by,  however,  it 
began  to  mend,  the  efforts  were  redoubled,  and  late  on 
Friday  night  140  miles  had  been  got  out,  and  the  remain- 
der was  found  to  be  clear  enough  to  commence  work  with. 
"  On  the  morning  of  Saturday,  June  26,  all  the  prepara- 
tions were  completed  for  making  the  splice^  and  com- 
mencing the  great  undertaking.  The  end  of  the  Niagara! s 
Cable  was  sent  on  board  the  Agamemnon^  the  splice  was 
made,  a  bent  sixpence  put  into  it  for  luck,  and  at  2  50, 
Greenwich  time,  it  was  slowly  lowered  over  the  side  and 

disappeared  for  ever.     The  weather  was  cold  and  foggy, 

7* 
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"witli  a  stiff  breeze  and  dismal  sort  of  sleet,  and  as  there 
was  no  cheering  or  manifestation  of  enthusiasm  of  any 
kind,  the  whole  ceremony  had  a  most  funereal  effect,  and 
seemed  as  solemn  as  if  we  were  burying  a  marine  or 
some  other  mortuary  task  of  the  kind,  equally  cheerful 
and  enlivening.  It  is  needless  making  a  long  story 
longer,  so  we  may  state  at  once,  that  when  each  ship 
had  paid  out  three  miles  or  so,  and  were  getting  well 
apart,  the  Cable  broke  on  board  the  Niagara^  owing  to 
its  overriding  and  getting  off  the  pulley  leading  on  the 
machine.  The  break  was,  of  course,  known  instantly; 
both  vessels  put  about  and  returned ;  a  fresh  splice  was 
made,  and  again  lowered  over  at  T^-  o'clock.  According 
to  arrangement,  150  fathoms  were  veered  out  from  each 
ship,  and  then  all  stood  away  on  their  course,  at  first 
at  two  miles  an  hour,  and  afterwards  at  four.  Every- 
thing then  went  well — ^the  machine  working  beautifully, 
at  32  revolutions  per  minute — the  screw  at  26 — ^the  Cable 
running  out  easily  at  five  and  five  and  a  half  miles  an 
hour,  the  ship  going  free.  The  greatest  strain  upon  the 
dynamometer  was  2,500  pounds,  and  this  was  only  for  a 
few  minutes — ^the  average  giving  only  2,000  pounds  and 
2,100  pounds.  At  12  at  midnight  twenty-one  nautical 
miles  had  been  payed  out,  and  the  angle  of  the  Cable 
with  the  horizon  had  been  reduced  considerably.  At  3|- 
o'clock  40  miles  had  gone,  and  nothing  could  be  more 
perfect   and  regular  than  the  working  of  everything, 
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when,  suddenly,  at  3  40  a.m.,  on  Sunday,  the  27th, 
Professor  Thompson  came  on  deck,  and  reported  a  total 
break  of  continuity ;  that  the  cable,  in  fact,  had  parted, 
and,  as  was  beheved  at  the  time,  from  the  Niagara.  The 
Agamemnon  was  instantly  stopped,  and  the  brakes  ap- 
phed  to  the  machinery,  in  order  that  the  Cable  payed  out 
might  be  severed  from  the  mass  in  the  hold,  and  so 
enable  Professor  Thompson  to  discover  by  electrical  tests 
at  about  what  distance  from  the  ship  the  fracture  had 
taken  place.  Unfortunately,  however,  there  was  a  strong 
breeze  on  at  the  time,  with  rather  a  heavy  swell,  which 
told  severely  upon  the  Cable,  and  ere  any  means  could 
be  taken  to  ease  entirely  the  motion  on  the  ship,  it  parted, 
a  few  fathoms  below  the  stern- wheel,  the  dynamometer 
indicating  a  strain  of  nearly  4,000  pounds.  In  another 
instant  a  gun  and  a  blue  light  warned  the  Valorous  of 
what  had  happened,  and  roused  all  on  board  the  Aga- 
rmmrmn  to  a  knowledge  that  the  machinery  was  silent, 
and  that  the  first  part  of  the  Atlantic  Cable  had  been  laid 
and  lost  effectually. 

"  The  great  length  of  Cable  on  board  both  ships  allowed 
a  large  margin  for  such  mishaps  as  these,  and  the  arrange- 
ment made  before  leaving  England  was  that  the  splices 
might  be  renewed,  and  the  work  recommenced,  till  each 
ship  bad  lost  250  miles  of  wire,  after  which  they  were  to 
discontinue  their  efforts  and  return  to  Queenstown  for 
orders.  Accordingly,  after  the  breakage  on  Sunday  morn- 
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ing,  tlie  sMps'  heads  were  put  about,  and  for  the  fourth 
time  the  Agamemnon  again  began  the  wearj  work  of 
beating  up  against  the  wind  for  the  everlasting  rendezvous 
which  we  seemed  destined  to  be  always  seeking.  It  was 
hard  work  beating  up  against  the  wind ;  so  hard,  indeed, 
that  it  was  not  till  the  noon  of  Monday,  the  28th,  that 
we  rejoined  the  Niagara;  and,  while  all  were  waiting 
with  impatience  for  her  explanation  of  how  they  broke 
the  Cable,  she  electrified  every  one  by  running  up  the  inter- 
rogatory, '  How  did  the  Cable  part  ? '  This  was  astound- 
ing. As  soon  as  the  boats  could  be  lowered,  Mr.  Cykus 
Field,  with  the  electricians  from  the  Niagara^  came  on 
board,  and  a  comparison  of  logs  showed  the  painfal  and 
mysterious  fact  that,  at  the  same  second  of  tvme^  each 
vessel  discovered  that  a  total  fracture  bad  taken  place  at 
a  distance  of  certainly  not  less  than  ten  miles  from  each 
ship — in  fact,  as  well  as  can  be  judged,  at  the  bottom  of 
the  ocean.  That  of  all  the  many  mishaps  connected  with 
the  Atlantic  Telegraph  this  is  the  werst  and  most  dis- 
heartening is  certain,  since  it  proves  that,  after  all  that 
human  skill  and  science  can  effect  to  lay  the  wire  down 
with  safety  has  been  accomplished,  there  may  be  some 
fatal  obstacles  to  success  at  the  bottom  of  the  ocean  which 
can  never  be  guarded  against,  for  even  the  nature  of  the 
peril  must  always  remain  as  secret  and  unknown  as  the 
depths  in  which  it  is  to  be  encountered. 

"No  time  was  lost,  after  the  vessels  rejoined,  in  making 
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tlie  third  and  last  splice,  whicli  was  lowered  over  into 
2,000  fathoms  water  at  7  o'clock  hj  ship's  time  the  same 
night.  The  Cable,  as  before,  paid  out  beautifully,  and 
nothing  could  have  been  more  regular  and  more  easy 
than  the  working  of  every  part  of  the  apparatus.  At 
first  the  ship's  speed  was  only  2  knots,  the  cable  going  8 
and  8|-,  with  a  strain  of  1,500  pounds,  the  horizontal 
angle  averaging  as  low  as  17,  and  the  vertical  about  16. 
By  and  by,  however,  the  speed  was  increased  to  4  knots, 
the  cable  going  5,  at  a  strain  of  2,000  pounds,  and  an 
angle  of  from  12  to  14.  At  this  rate  it  was  kept,  with 
trifling  variations,  throughout  almost  the  whole  of  Mon- 
day night,  and  neither  Mr.  Beight,  Mr.  Canning,  nor 
Mr.  Cliffokd  ever  quited  the  machines  for  an  instant. 
Towards  the  middle  of  the  night,  while  the  rate  of  the 
ship  continued  the  same,  the  speed  at  which  the  Cable 
payed  out  slackened  nearly  a  knot  an  hour,  while  the 
dynanometer  indicated  as  low  as  1,800  pounds.  This 
change  could  only  be  accounted  for  on  the  siipposition 
that  the  water  had  shallowed  to  a  considerable  extent, 
and  that  the  vessel  was  in  fact  passing  over  some  sub- 
marine Ben  Nevis  or  Skiddaw. 

"  After  an  interval  of  about  an  hour,  the  strain  and  rate 
of  progress  of  the  Cable  again  increased,  while  the  in- 
crease of  the  vertical  angle  seemed  to  indicate  that  the 
wire  was  sinking  down  the  side  of  a  declivity.  Beyond 
this  there  was  no  variation  throughout  Monday  night,  or, 
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indeed,  throngli  Tuesday.  The  upper  deck  coil,  wliicli 
liad  weiglied  so  heavily  upon  the  ship,  and  still  more 
heavily  upon  the  minds  of  all  during  the  past  storms, 
was  fast  disappearing,  and  by  12  midday  on  Tuesday? 
the  29th,  76  miles  had  been  paid  out  to  somethiig  like 
60  miles'  progress  of  the  ship.  All  seemed  to  promise 
most  hopefully,  and  the  only  cause  that  warranted 
anxiety  was  that  it  was  evident  the  upper  deck  coil 
would  be  finished  by  about  11  o'clock  at  night,  when 
the  men  would  have  to  pass  in  darkness  along  the  great 
loop  which  formed  the  communication  between  that  and 
the  coil  in  the  main  hold.  This  was  most  unfortunate, 
but  the  operation  had  been  successfully  performed  in 
daylight  during  the  experimental  trip  in  the  Bay  of 
Biscay,  and  every  precaution  was  now  taken  that  no 
accident  should  occur.  At  9  o'clock  by  the  ship's  time, 
when  148  miles  had  been  paid  out,  and  about  112  miles' 
distance  from  the  rendezvous  accomplished,  when  the 
last  flake  but  one  of  the  upper  deck  coil  came  in  turn  to 
be  used,  in  order  to  make  it  easier  passing  to  the  main 
coil,  the  revolutions  of  the  screw  were  reduced  gradually 
by  two  revolutions  at  a  time  from  30  to  20,  while  the 
Paying-out  Machine  went  slowly  from  36  to  22.  At  this 
rate,  the  vessel  going  three  knots  and  the  Cable  three 
and  a  half,  the  operation  was  continued  with  perfect 
regularity,  the  dynamometer  indicating  a  strain  of  2,100 
pounds.     Suddenly,  without  an  instant's  warning,  or  the 
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occurrence  of  any  single  incident  that  could  account  for 
it,  the  Cable  parted.  The  gun  that  again  told  the  Valoi-- 
ous  of  this  fatal  mishap  brought  all  on  board  the  Aga- 
memnon rushing  to  the  deck,  for  none  could  believe  the 
rumor  that  had  spread  like  wildfire  about  the  ship.  But 
there  stood  the  machinery,  silent  and  motionless,  while 
the  fractured  end  of  the  wire  hung  over  the  stern  wheel, 
swinging  loosely  to  and  fro.  It  seemed  almost  impossi- 
ble to  realise  the  fact  that  an  accident  so  instantaneous 
and  irremediable  should  have  occurred,  and  of  course  a 
variety  of  ingenious  suggestions  were  instantly  afloat, 
showing  most  satisfactorily  how  the  Cable  must  and 
ought  to  have  broke." 

The  amount  of  Cable  lost  from  this  ship  was  about 
one  hundred  and  fifty  miles ;  making  an  aggregate  loss 
of  about  three  hundred  miles  of  Gable,  during  the  progress 
of  this  Expedition. 

The  Niagara  arrived  at  Queenstown  on  Monday,  July 
5, — one  week  in  advance  of  the  Agamemnon. 

Captain  Hudson's  official  report  of  the  Expedition 
was  as  follows : 

"  United  States  Steam  Frigate  ISTiagara, 

Queenstown,  Ireland^  July  8,  1858. 

"  Sir, — ^I  am  somewhat  mortified  and  disappointed  to 
report  the  arrival  of  the  Niagara  at  this  port  on  the  5th 
inst.,  after  three  unsuccessful  attempts  at  laying  down 
the  Telegraphic  Cable. 
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"My  last  dispatcli,  of  tlie  lOtli  ult.,  informed  jou  that 
the  squadron  were  off  Plymoutti  harbor,  bound  to  the 
appointed  rendezvous  for  uniting  and  running  out  the 
Telegraphic  Cable. 

"  During  the  first  three  or  four  days  of  our  passage,  we 
had  calms  and  light  variable  winds  ;  the  following  eight 
days  almost  continuous  gales  from  the  west  to  the  south- 
west, and  the  greater  part  of  the  time  heavy  sea ;  when 
the  weather  again  moderated,  and  our  vessels,  which  had 
separated  during  the  gales,  met  together  at  the  rendez- 
vous on  the  25th  ;  the  Agamemnon  having  shifted  about 
one  hundred  miles  of  the  upper  portion  of  the  Cable  on 
her  main  hold  tier  during  the  gale,  which  portion  they 
were  engaged  in  running  to  the  gun-deck  when  we  fell 
in  with  them. 

"  On  the  26th  (Saturday)  we  commenced  our  operations 
by  securing  the  Niagara  and  Agamem,non  together,  stern 
to,  with  hawsers,  splicing  the  Cable,  and  easing  it  down 
gradually  with  two  hundred  fathoms  paid  out  from  each 
ship ;  the  hawser  let  go  by  signal,  and  the  ships  sepa- 
rated on  their  respective  courses,  at  a  rate  of  three-fourths 
of  a  mile  the  hour.  When  we  had  paid  out  two  miles 
and  forty  fathoms,  as  shown  by  our  indicator,  the  Cable, 
being  hauled  in  the  wrong  direction,  Jhrough  the  excite- 
ment or  carelessness  of  one  of  the  men  stationed  hy  it, 
caught  and  parted  in  the  Niagara^  machinery.  A  heavy 
fog  and  mist  had  set  in  soon  after  the  ships  separated. 
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"We  were  fortunate  enougli,  however,  to  get  together 
again  in  a  short  time,  splice,  lower  down  the  Cable,  and 
separate  from  each  other  as  before  stated.  The  Nia- 
garah  speed  at  starting  was  short  of  one  mile  the  hour, 
and  gradually  increased  to  two  knots  six  fathoms  up  to 
7  o'clock  P.M.,  the  Cable  being  paid  out  three  and  a 
half  knots  per  hour ;  and  from  that  hour  till  midnight,  a 
uniform  speed  was  maintained  of  three  and  a  half  miles 
the  hour,  and  the  Cable  was  paid  out,  as  shown  by 
the  indicator,  at  four  and  a  half  miles  the  hour.  Our 
machinery  was  working  as  well  as  we  could  desire, 
Cable  running  from  the  coils  and  going  over  it  with 
ease  and  regularity,  when  to  our  great  surprise,  at  li 
o'clock,  A.M.,  on  the  27th  (Sunday),  the  electricians 
reported  that  there  had  been  no  signals  from  the  Aga- 
memnon for  the  last  ten  minutes.  We  kept  going  on 
slowly,  as  previously  agreed  upon,  until  4  40  a.m.  (in 
the  meantime  the  electricians  tested  the  Cable  in  the 
ship,  and  reported  the  continuity  and  insulations  per- 
fect), when  the  ship's  headway  was  entirely  stopped,  and 
we  commenced  heaving  in  with  the  machinery.  The 
Cable  parted  at  4  56  a.m.,  and  we  lost  on  this  occasion^ 
as  measured  by  the  indicator,  42  miles,  300  fathoms  of 
Cable,  and  started  for  the  rendezvous,  where  on  Monday 
the  28th,  the  .Agamemnon  and  Niagara  were  secured 
together,  the  splice  made,  lowered  down,  and  the  ships 
separated,  as  has  been  already  described,  at  7  80  p.m. 
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Our  speed  for  the  first  hour  was  only  three-quarters  of  a 
mile;  second  hour,  2^  miles;  third  hour,  8  miles;  and 
the  fourth  hour,  8^  miles.  From  that  time  until  9  10 
on  Tuesday  evening,  the  29th  (when  we  ceased  to  get 
signals  from  the  Agamemnon,  and  the  engines  slowed 
down),  the  speed  of  the  ship  had  been  4r|  miles  the  hour, 
and  the  Cable  paid  out  5-|-  miles  the  hour,  as  shown  by 
the  indicator, 

"The  engines  were  stopped  at  10  p.m.,  and  the  ship 
hung  in  a  measure  by  the  Cable  until  twenty  minutes 
after  midnight,  when  it  parted,  the  indicator  showing  a 
loss  on  this  occasion  of  145  miles,  930  fathoms  of  the 
Cable.  Our  electricians  again  thoroughly  tested  all  the 
Cable  on  board  ship,  and  found  the  insulation  and  conti- 
nuity all  perfect,  and  there  was  but  one  opinion  among 
those  gentlemen,  that  the  Cable  parted  at  or  near  the 
Agamemnon,  which  we  shall  ascertain  when  she  arrives 
at  this  port  to  fill  up  her  coal. 

"  An  arrangement  had  been  made,  when  the  ships  sepa- 
rated on  the  28th  inst.,  that  in  the  event  of  any  accident  to 
the  Cable  before  either  should  have  run  one  hundred  miles, 
we  were  to  return  to  the  rendezvous,  unite  the  Cable,  and 
make  another  attempt  to  lay  it  out;  if  beyond  that  dis- 
tance, the  vessels  were  to  proceed  to  Queenstown,  fill  up 
with  coal,  and  again  renew  our  efforts. 

"  In  the  Niagara  we  had  all  the  coal  that  we  required 
for  Inying  down  our  part  of  the  Cable.     There  were  seri- 
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ous  doubts,  however,  if  we  ran  fiirtlier,  or  anj  distance 
beyond  the  one  named,  whether  the  Agamemnon^  b  coal 
would  hold  out  (without  any  expenditure  in  getting  back 
to  the  rendezvous)  and  leave  her  enough  to  insure  steam- 
ing back  to  Yalentia  Bay  with  the  cable,  in  the  event  of 
no  further  casualty  to  it  on  the  way  there. 

*'  Mr.  Everett's  machinery  has  paid  out  the  Cable  with 
apparent  ease  and  uniformity  of  strain,  and  we  find  it 
admirably  adapted  to  the  work  it  has  to  perform  in  all 
its  parts. 

"  Her  Majesty's  steamer  Gorgon^  which  accompanied  us, 
arrived  here  with  the  Niagara.  We  now  await  the  arri- 
val of  the  Agamemnon  and  the  Valorous^  when  we  hope 
to  be  off  again  for  the  rendezvous  in  seven  or  eight  days, 
under  more  favorable  auspices  of  weather  than  we  expe- 
rienced in  the  month  of  June. 

"  It  affords  me  pleasure  to  report  the  continued  good 
health  of  offi.cers  and  crew. 

"I  have  the  honor  to  be,  respectfully, 
"Your  obedient  serv't, 

"  Wm.  L.  Hudson,  Captain. 

"  Hon.  I.  ToucEY,  Secretary  of  the  Navy,  Washiagton, 
B.  C." 

The  Electricians  on  board  the  Niagara  made  the  fol- 
lowing report : — 
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"At  Sea,  on  Board  U.  S.  Steam  Trigate  Niagara, 

Electricians'  Department,  July  2,  1858. 
To  the  Directors  of  the  Atlantic  Telegraph  Company : 

"Gentlemen — We  beg  to  submit  to  you  tbe  following 
statement  of  tbe  proceedings  in  our  department  during 
tbe  expedition  of  the  Telegrapbic  Squadron,  from  tbe 
sailing  on  the  lOtb  to  tlie  30th  ult.  On  the  passage  out 
to  the  rendezvous  we  practised  the  staff  of  manipulating 
clerks  in  the  working  of  the  instruments  until  they  were 
thoroughly  proficient  in  the  system.  The  instruments 
in  circuit  were  a  battery  of  240  elements  of  copper  and 
zinc,  reversing  key,  magnetometer,  ordinary  galvano- 
meter, Professor  Thomson's  marine  galvanometer  and 
four  plug-switches,  in  conformity  with  your  directions 
and  the  system  of  signalling  authorised  by  your  Board. 
On  the  26th  ult.,  at  1  58  p.m.,  Grreenwich  time,  the 
Niagara's  and  Agayneinnon'' s  Cables  having  been  united 
on  board  the  latter  ship,  we  commenced  signalhng  through 
the  Cable,  (the  whole  of  the  Niagarah  Cable  being  in  cir- 
cuit, with  the  exception  of  about  100  miles  that  had  been 
cut  out  of  circuit  for  the  purpose  of  testing,  there  being 
faulty  insulation  in  a  part  of  it).  "We  continued  signal- 
ling through  the  Cable  in  the  most  perfect  and  satisfactory 
manner  until  3  28  p.m.,  Grreenwich  time,  when  the  Cable 
parted  on  board  this  ship.  The  telegraph  ships  then 
returned  to  the  rendezvous,  and  Prof  Thomson  came  on 
board  this   ship   to   examine   our  record  of  signalling 
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and  testing  witli  Mm.  "We  arranged  some  new  signals 
tliat  did  not  materially  alter  tlie  system  authorized  by 
you,  but  wMcli  increased  our  list  of  signals  so  as  to  meet 
some  possible  requirements,  viz.,  signals  to  be  used  in 
case  of  the  necessity  of  cutting  and  buoying  the  Cable, 
and  also  for  any  temporary  stoppage  that  might  occur. 

"  The  two  Cables  were  then  spliced,  and  at  6  50  P.M., 
Greenwich  time,  we  commenced  passing  signals  to  and 
from  the  Agamemnon  until  8  32  A.M.,  Greenwich  time, 
on  the  27th,  at  which  time  we  ceased  receiving  signals 
from  the  Agamemnon.  After  waiting  fifteen  minutes 
for  the  signals,  and  getting  none,  we  informed  Mr. 
Everett  thereof  On  applying  all  the  different  electri- 
cal tests  in  our  power  to  the  Cable,  we  found  that  there 
was  'dead  earth'  upon  it,  and  informed  the  engineers 
of  the  fact.  The  Cable  on  board  was  then  cut  at  about 
100  miles  from  the  bottom  end  and  tested,  and  found 
perfect.  Another  cut  was  made,  leaving  about  196  miles 
in  circuit  on  board,  and  this  part  of  the  Cable  was  found 
perfect.  A  third  cut  was  made  in  the  Cable,  leaving 
only  20  miles  in  circuit  on  board,  in  addition  to  that 
paid  out,  the  short  end  carried  to  our  testing-room,  and 
tested.  All  the  Cable  on  board  this  ship  was  found  to 
be  perfect  in  all  respects,  but  the  tests  applied  to  the 
Cable  paid  out  showed  that  it  was  electrically  broken, 
and  that  there  was  '  dead  earth '  upon  it.  The  Niagara 
again  returned  to  the  rendezvous,  and  on  Monday,  June 


l66  The  Expedition  of  1858. 

28,  having  joined  the  Agamemnon^  at  Mr.  Everett's  re- 
quest, Mr.  De  ■  Sauty  proceeded  to  the  Agamemnon  to 
confer  with  Professor  THOMSOisr,  and  compare  the  records 
of  the  signals  and  tests.  At  9  24  p.m.,  Greenwich  time, 
the  Agamemnon! s  and  Niagara! s  Cables  having  been  again 
united,  we  commenced  signalling  to  and  from  the  Aga- 
memnon  in  the  same  perfect  manner,  until  11  44  P.M., 
Greenwich  time,  on  the  29th,  when,  during  the  time  we 
were  receiving  signals  from  the  Agamemnon,  they  sud- 
denly ceased,  and  on  cutting  the  Cable,  so  as  to  have 
only  about  twenty  miles  in  circuit  in  addition  to  that 
paid  out,  and  testing  it,  we  found  '  dead  earth '  upon 
it.  The  Niagara  then  continued  paying  out  slowly 
for  a  short  time,  and  finally  stoppered  the  Cable  until 
2  57  A.M.  During  this  time  we  kept  continually  test- 
ing the  Cable  paid  out,  and  every  test  showed  that 
it  was  electrically  broken  a  great  distance  from  this 
ship. 

"  "We  cannot  speak  too  highly  of  the  system  used  for 
signalling,  and  can  suggest  no  alteration  or  improvement, 
as  we  were  not  in  the  slightest  degree  embarrassed  dur- 
ing the  whole  time  that  the  Cable  was  being  submerged. 

"  We  are  also  very  much  pleased  with  the  way  in  which 
the  manipulating  clerks,  viz.  Messrs.  Smith,  Gerhardi, 
Irwiist,  and  Linde,  and  Messrs  Murray,  McFarlane, 
and  Morrison  attended  to  their  duties.  They  did  every- 
thing required  of  them  most  cheerfully  and  readily,  and 
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gave  lis  every  assistance  in  their  power.   We  are,  gentle- 
men, your  most  obedient  servants, 

C.  y.  De  Sauty, 
J.  C.  Laws.  " 

Chief  Engineer  Eveeett  made  report : — 

"  United  States  Steamer  Niagara, 

AT  Sea,  June  30,  1858. 
To  the  Directors  of  the  Atlantic  Telegraph  Company : 

"  GrENTLEMEK — We  beg  to  make  the  following  report 
relating  to  the  paying  ont  of  the  Telegraph  Cable  from 
this  ship.  We  sailed  from  Plymouth  in  company  with 
the  steamers  Agamemnon^  Valorous  and  Gorgon,  on 
Thursday,  June  10th  inst.,  but  did  not  meet  the  Aga- 
memnon  at  the  appointed  rendezvous  (latitude  52°  2', 
longitude  33°  18'),  until  the  26th  inst.,  as  most  of  the 
voyage  had  been  one  continuous  gale,  and  the  vessels 
were  unable  to  keep  sight  of  each  other.  At  12  18, 
local  time,  the  splice  connecting  the  Cables  of  the  two 
ships  had  been  made,  and  we  commenced  paying  out. 
At  1  45,  the  leading  on  the  part  of  the  Cable  ran 
into  the  adjoining  groove,  and  in  the  excitement  of  first 
starting,  while  attempting  to  put  it  into  the  proper  groove, 
it  loas  thrown  completely  off  the  wheel,  and  was  parted 
on  the  handle  on  the  tar-scraper.  Two  miles  and  forty 
fathoms  of  the  Cable  had  been  paid  out, 

"  The  splice  was  again  made  and  we  commenced  paying 
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out  at  5  20  P.M.,  tlie  sliip  going  slowly  ahead,  and 
tlie  Cable  running  out  at  tlie  rate  of  three  and  a  lialf 
knots  per  hour  until  7  o'clock,  when  the  ship's  speed 
was  increased  to  three  knots,  and  from  this  gradually 
to  three  and  three-quarter  knots,  and  the  Cable  was 
paid  out  from  four  and  a  half  to  five  knots,  the  strain 
varying  from  2,100  to  2,300  pounds.  At  1  40  (27th) 
Mr.  De  Sauty,  the  electrician,  reported  that  no  signals 
had  been  received  for  the  last  quarter  of  an  hour, 
and  that  from  his  tests  he  believed  the  Cable  had  parted 
at  a  considerable  distance  from  the  ship.  The  ship's 
speed  was  reduced  as  much  as  possible,  in  order  to  pay 
out  the  least  amount  of  Cable  practicable,  while  the 
electricians  made  further  experiments.  At  4  50  A.M., 
the  electricians  having  given  an  unqualified  opinion  that 
the  Cable  was  parted,  we  decided  to  attempt  hauling  in. 
The  engines  were  connected,  and  about  one  hundred 
fathoms  recovered,  when  the  Cable  parted  near  the 
surface  of  the  water.  The  wind  was  fresh,  with  con- 
siderable sea.  Forty-two  miles  and  three  hundred 
fathoms  had  been  paid  out,  and  the  running  of  the 
Cable  from  the  coils  and  the  mechanical  arrangements 
for  paying  out  had  been  perfectly  satisfactory. 

"  On  the  28th,  soon  after  midday,  the  ships  again  met 
at  the  rendezvous,  when  Mr.  Everett  visited  the 
Agamemnon  to  confer  with  the  engineers,  and  ascertained 
that  the  Cable  had  not  been  broken  on  board  that  ship. 
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but  tliat  tliej  liad  supposed  it  had  been  broken  on  board 
fclie  Niagara.  It  is  conclusive  that  the  Cable  must  have 
parted  some  distance  from  either  ship^  but  from  wbat 
cause,  or  the  precise  place,  we  have  no  means  of  ascer- 
taining. 

"  At  6  7  P.M.  the  splice  was  again  made  and  lowered, 
the  ship  moving  ahead  slowly,  and  we  payed  out  the 
Cable  as  before,  until  8  o'clock,  when  the  speed  was 
increased  to  three  knots,  and  farther  increased  to  four 
knots  by  midnight. 

"  At  12  o'clock  M.  (29th),  by  observation,  the  ship  had 
run  67  miles,  and  we  had  paid  out  89  miles  and  360 
fathoms  of  Cable.  During  the  past  twelve  hours,  the 
speed  of  the  ship  had  averaged  about  4J  knots,  and  5|- 
knots  of  Cable  had  been  paid  out  per  hour.  ISTearly 
the  same  rate  of  speed  of  ship  and  Cable  as  before 
was  maintained  until  6  18  ip.M.,  when  signals  were 
again  reported  to  have  failed  by  the  electricians.  The 
ship's  speed  was  reduced,  and  the  Cable  paid  out  very 
slowly.  At  11  o'clock,  the  electricians  addressed  us  a 
note,  and  we  determined  to  stop  paying  out  and  to  let 
the  ship  ride  by  the  Cable  until  it  parted.  Although 
the  wind  was  quite  fresh,  the  Gable  held  the  ship  for 
one  hour  and  forty  minutes  hefore  hreahing,  and  not- 
withstanding a  strain  of  four  tons.  By  soundings  on 
chart  the  water  was  1,650  fathoms. 

"  The  ship  had  run  on  her  course  109  miles,  and  142 
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miles,  280  fatlioms  of  the  Cable  had  been  paid  out,  or 

about  thirty  per  cent,  more  Cable  than  the  distance  run ; 

but  an  allowance  of  ten  miles  at  least  must  be  made  for 

the  excess  of  Cable  paid  out  immediately  after  the  splice 

was  made,  which  will  reduce  the  per  centage  of  loss  to 

about  twenty-one  per  cent.     There  had  been  at  no  time 

a  strain  of  a  ton  upon  the  Cable  since  the  splice  was  last 

made,  and  the  angle  at  which  it  was  running  out  varied 

from  twelve  to  nineteen  degrees  with  the  horizon.     The 

paying-out  machinery  worked  perfectly,  and  we  have 

not  had  the  slightest  difficulty  in  any  department ;    and 

up  to  the  time  of  the  failure  in  the  receipt  of  signals  we 

had  the  utmost  confidence  in  the  successfal  termination 

of  the  enterprise, 

"  There  is  now  remaining  in  the  ship  1,000  miles  of 

cable,  or  about  thirty  per  cent,  excess  over  the  distance 

to  be  run,  and  should  you  think  proper  to  renew  the  at 

tempt,  we  feel  confident  there  is  sufficient  Cable  now  in 

the  ship  to  meet  the  requirements,  and  are  ready  to  return 

so  soon  as  the  ship  has  obtained  the  necessary  supply  of 

coal. 

W.  E.  Everett 

W.  H.  WOODHOUSE." 

The  announcement  of  the  departure  of  this  Expedition 
had  revived  the  anxiety  with  which  every  step  of  the 
enterprise  was  regarded.  Tidings  from  the  fleet  were 
awaited  on  this  side  of  the  Atlantic  in  painful  suspense. 
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Meanwliile,  a  stormier  June  tlian  liad  been  known  on  tlie 
Atlantic  for  many  years,  inspu'ed  fears  for  tlie  result. 
Days  passed  away,  and  still  no  news  came.  Weeks  fled, 
and  yet  no  tidings.  Finally,  on  Monday,  July  13,  wken 
upwards  of  a  month  had  passed,  a  brief  dispatch  from 
Newfoundland  brought  the  first  word  from  the  fleet. 
The  small  steamer  Blue  Jacket,  from  Liverpool,  reported 
that  she  passed  a  "  large  and  a  small  steamer,  both  Bri- 
tish," in  a  latitude  near  the  place  of  rendezvous  for  the 
Niagara  and  Agamemnon;  and  that  "in  the  evening," 
she  "  observed  a  large  steamer  bearing  down  upon  the 
others."  This  indefinite  information  aggravated  the  con- 
dition of  suspense.  But  a  day  or  two  afterwards  came 
the  Alice  Munroe,  a  sailing  packet,  at  Boston,  with  fuller 
particulars  ;  and  close  upon  the  track  of  the  Alice  Munroe, 
a  European  steamer,  bringing  detailed  accounts  of  the 
second  failure. 

The  events  which  resulted  in  the  final  success,  will 
form  the  subject  of  a  fi:esh  chapter. 


CHAPTER  VII. 

THE  THIRD  AND   SUCCESSFUL  ATTEMPT. 

THE  Agamemnon  and  Gorgon  having  arrived  at 
Queenstown  on  tlie  12tli  July,  tlie  news  of  the 
second  great  disaster  was  too  fally  confirmed.  The 
Expedition  had  not  only  ended,  but  three  hundred  miles 
of  the  Cable  had  been  lost  in  mid-ocean,  during  this 
second  trial.  Doubts  and  fears  again  gathered  thickly 
around  the  enterprise.  Prophets  of  evil,  flattering  them- 
selves that  their  apprehensions  were  firmly  grounded, 
wisely  shook  their  heads,  and  indulged  in  self-complacent 
observations  upon  their  forecast  and  prudence.  Worse 
than  all,  the  credit  of  the  Company  fell  rapidly.  On  the 
6th  of  July,  on  the  receipt  of  the  news  of  the  return  of 
the  Niagara  in  London,  the  £1000  shares  of  the  Com- 
pany receded  from  £600,  at  which  they  had  been  nomi- 
nally quoted,  to  £200.  The  closing  rates  on  that  day 
ranged  from  £200  to  £400.  That  want  of  confidence, 
which  has  wrecked  so  many  enterprises  and  blasted  so 
many  hopes,  returned  in  full  vigor  upon  the  heads  of 
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tlie  mifortmiate  projectors  of  this  great  undertaking.  It 
is  not  necessary  to  add  that  the  reception  of  the  untoward 
inteUigence  in  the  United  States  chilled  the  popular  en- 
thusiasm, and  created  doubts  in  the  minds  of  the  most 
sanguine.  The  Atlantic  Cable  was  virtually  consigned 
to  the  long  catalogue  of  impracticable  fallacies. 

Still,  the  noble-hearted  and  self-denying  Directors  did 
not  falter.  A  special  meeting  of  the  Company  was 
called,  to  meet  in  London  early  in  July,  in  which  a  reso- 
lution to  put  forth  a  new  effort  was  agreed  to  unani- 
mously. It  was  found  that  the  wise  provision  of  an 
extra  length  of  the  Cable  had  relieved  the  Company 
from  the  necessity  of  further  delay  for  the  manufacture 
of  a  new  supply.  More  than  the  necessary  quantity  of 
wire  to  compass  the  ocean  yet  remained  unharmed  on 
board  the  Niagara  and  Agamemnon,  notwithstanding 
the  heavy  losses  incurred  during  the  second  trip.  The 
weather,  in  the  latter  part  of  the  summer,  promised  more 
favorably  than  the  remarkably  erratic  course  of  the 
winds  and  waves  in  June.  The  of&cers  and  men  em- 
ployed in  the  fleet  were  full  of  enthusiasm  for  the  work. 
These  were  all  valid  reasons  for  renewing  the  effort. 
The  summer  waned,  and  no  time  was  to  be  lost.  "With- 
out wasting  words  in  elaborate  discussion,  the  Directors 
took  their  course,  the  Expedition  was  again  ordered  to 
sea,  and  the  enterprise  went  on. 

The  last  ships  of  the  Telegraphic  Squadron  arrived  at 
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Queenstown  on  tlie  12tli  of  July,  and  on  Saturday,  July 
17tli,  tlie  entire  fleet  was  again  under  way,  bound  to  tlie 
mid-ocean  rendezvous. 

At  noon  on  Thursday,  August  5,  the  city  of  New 
York  was  electrified  by  the  announcement  of  the  arrival 
of  the  Niagara  and  her  tender,  the  Oorgon,  at  Trinity 
Bay,  Newfoundland;  with  the  astounding  tidings  that 
the  Atlantic  Cable  was  safely  laid,  and  already  in  perfect 
working  order. 

There  is  a  homely  proverb  which  says  of  unexpected 
intelligence,  that  "  it  is  too  good  to  be  true."  The  adage 
was  thoroughly  verified  in  this  instance.  Men  were 
generally  incredulous.  The  sanguine  shook  their  heads 
in  doubt.  That  the  news  of  a  complete  success,  after  so 
many  disasters,  should  have  come  with  the  suddenness 
of  a  flash  along  the  wire  itself,  was  an  event  of  no  com- 
mon moment.  The  fact  failed  to  obtain  credence  for 
some  hours  after  its  announcement.  Then  came  con- 
firmatory despatches  from  Trinity  Bay.  Doubts  were 
set  aside,  and  the  whole  country  broke  out  in  uproarious 
rejoicings.  The  confirmation  of  the  news  being  immedi- 
ately telegraphed  from  New  York  to  all  parts  of  the 
United  States,  the  event  was  made  the  occasion  of 
impromptu  celebrations  without  number.  Bells  were 
rung,  bonfires  blazed,  business  ceased,  illuminations 
sprang  up,  the  Press  became  jubilant.  Rarely  has  there 
been  heard  so  universal  a  shout  of  joy. 
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The  first  telegram  announcing  the  success  of  the  enter- 
prise, was  sent  from  Trinity  Baj  by  Mr.  Cyrus  W. 
Field,  directed  to  the  Press  of  New  York.  It  was  as 
follows : — 

"  Trinity  Bat,  Thursday,  Aug.  5,  1858. 
"  To  the  Associated  Press  of  New  York: 

"The  Niagara  and  Gorgon  arrived  at  Trinity  Bay 
yesterday,  and  the  Atlantic  Cable,  the  working  of  which 
is  perfect,  is  being  landed  to-day. 

"  The  Atlantic  Telegraph  Fleet  sailed  from  Queenstown 
on  Saturday,  July  17,  met  at  mid-ocean  on  Wednesday, 
the  28th,  made  the  splice  at  1  p.m.  on  Thursday,  the  29th, 
and  then  separated,  the  Agamemnon  and  Yahrous  bound 
to  Yalentia,  Ireland,  and  the  Niagara  and  Gorgon  for 
this  place,  where  they  arrived  yesterday,  and  this  morn- 
ing the  end  of  the  Cable  will  be  landed.  It  is  sixteen 
hundred  and  ninety-eight  nautical  or  nineteen  hundred 
and  fifty  statute  miles  from  the  Telegraph  house,  at  the 
head  of  Yalentia  harbor,  to  the  Telegraph  house,  Bay 
of  Bulls,  Trinity  Bay,  and  for  more  than  two-thirds  of 
this  distance  the  water  is  over  two  miles  in  depth.  The 
Ca,ble  has  been  paid  out  fi:om  the  Agamemnon  at  about 
the  same  speed  as  from  the  Niagara.  The  electrical 
signals  sent  and  received  through  the  whole  Cable  are 
perfect.  The  machinery  for  paying  out  the  Cable 
worked  in  the  most  satisfactory  manner,  and  was  not 
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stopped  for  a  single  moment  from  the  time  the  splice 
was  made  nntil  we  arrived  here. 

"  Captain  Hudson,  Messrs.  Everett  and  Woodhouse, 
the  Engineers,  the  Electricians  and  officers  of  the  ships, 
and  in  fact  every  man  on  board  the  Telegraph  Fleet,  has 
exerted  himself  to  the  utmost  to  make  the  expedition 
successful ;  and  by  the  blessing  of  Divine  Providence  it 
has  succeeded. 

"  After  the  end  of  the  Cable  is  landed  and  connected 
with  the  land  line  of  telegraph,  and  the  Niagara  has 
discharged  some  cargo  belonging  to  the  Telegraph,  Com- 
pany, she  will  go  to  St.  John's  for  coals,  and  then  pro- 
ceed at  once  to  New  York. 

"  Cyeus  W.  Field." 

Subsequent  dispatches,  exchanged  between  Mr.  Field 
and  the  President  of  the  United  States,  the  Mayor  of 
the  City  of  New  York,  and  others,  added  to  the  fever  of 
the  popular  excitement.  "We  present  these  dispatches, 
as  a  valuable  portion  of  the  history  of  the  Telegraphic 
enterprise: — 

Dispatch  to  the  Peesident  of  the  United  States. 
To  the  President  of  the  United  States^  Washington : 

Dear  Sir  :  The  Atlantic  Telegraph  Cable  on  board  the  United 
States  frigate  Niagara,  and  H.B.M.  steamer  Agamemnon,  was 
joined  in  mid-ocean,  July  29,  and  has  been  successfully  laid ;  and  as 
soon  as  the  two  ends  are  connected  with  the  land  lines,  Queen 
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Victoria  will  send  a  Message  to  you,  and  the  Cable  will  be  kept  free 
until  after  your  Eeply  has  been  transmitted. 
With  great  respect, 

I  remain  your  obedient  servant, 

Cyrus  W.  Field. 


The  President's  Eeply. 

Bedford,  Penn.,  Priday,  Aug.  6,  1858. 
To  Cyrus  W.  Field,  Trinity  Bay : 

My  Dear  Sir  :  I  congratulate  you  with  aU  my  heart  on  the  suc- 
cess of  the  great  enterprise  with  which  your  name  is  so  honorably 
connected.  Under  the  blessing  of  Divine  Providence  I  trust  it  may 
prove  instrumental  in  promoting  perpetual  peace  and  friendship 
between  the  kindred  nations. 

I  have  not  yet  received  the  Queen's  dispatch. 

Tours  very  respectfully, 

James  Buchanan.     , 


Second  Dispatch  to  the  President. 

Trinity  Bay,  Saturday,  Aug.  7,  1858. 
His  Excellency  James  Buchanan,  President  of  the  United  States^  Bed- 
ford Springs : 
Your  telegraphic  dispatch  has  been  received.     "We  landed  here  in 
a  wilderness,  and  until  the  telegraph  instruments  are  aU  perfectly 
adjusted,  no  message  can  be  recorded  over  the  Cable.     Tou  shall 
have  the  earliest  information,  but  some  days  may  elapse  before  all 
is  effected.     The  first  message  from  Europe  shall  be  from  the  Queen 
to  yourself,  and  the  first  from  America  to  England,  your  reply. 
With  great  respect, 

Very  truly  your  friend, 

Cyrus  W.  Field. 
8* 
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Dispatch  to  the  Mayor  of  New  Tokk.  % 

Trinity  Bay,  Thursday,  Aug.  5,  1858. 
Mayor  of  New  York : 

Sir  :  The  Atlantic  Telegraph  Cable  has  been  successfully  laid. 

C.  W.  Field. 


The  Mayor's  Reply. 

Mayor's  Office, 
New  York,  Friday,  Aug.  6,  1858. 
Cyrus  W.  Field,  Esq.,  Trinity  Bay  : 

Sir  :  Tour  dispatch  has  been  received.  I  congratulate  you  myself, 
and  for  the  people  of  this  City,  on  the  success  of  the  great  work  of 
uniting  the  old  and  the  new  worlds  by  the  Electric  Telegraph. 
Science,  and  skill,  and  perseverance,  have  finally  triumphed. 

Daniel  F.  Tiemann. 
# 

A  journal  of  tlie  tHrd'  and  last  voyage  of  the  Niagara, 
carefully  posted  from  day  to  day  by  Mr.  Field,  and 
published  by  his  permission,  embodies  a  complete  history 
of  the  final  triumph.     It  is  as  follows : — 


"  Saturday,  July  17. — This  morning  the  Telegraph  Fleet 
sailed  from  Queenstown,  Ireland,  as  follows :  The 
Valorous  and  Gorgon  at  11  A.M. ;  the  Niagara  at  7|- 
P.M.,  and  the  Agamemnon  a  few  hours  later.  All  the 
steamers  are  to  use  coal  as  httle  as  possible  in  getting  to 
the  rendezvous.  Up  to  5  P.M.  clear  weather  and  blue 
sky  ;  from  5  to  9  P.M.  overcast,  threatening  weather  and 
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drizzling  rain;  from  9  to  12  p.m.,  overcast,  hazy  and 
squally. 

Sunday,  18th. — The  Niagara  passed  Cape  Clear  in  the 
morning.  Wind  varying  from  W.  by  W.IST.'W".  Heavy 
atmosphere,  cloudy  and  squally. 

Monday,  19th. — Wind  varying  from  W.  to  IST.W. 
Hazy  atmosphere,  cloudy  and  rainy. 

Tuesday,  20th.— Wind  from  N.W.  to  K  Hazy  at- 
mosphere, cloudy  and  squally. 

Wednesday,  21st. — Wind  N.W.  with  slight  variation 
to  the  eastward,  and  cloudy. 

Thursday,  22nd.— Wind  N.W.  by  W.  Blue  sky  and 
cloudy. 

Friday,  23rd.— Wind  from  W.  by  S.  to  W.S.W.  and 
cloudy  and  hazy  atmosphere  and  rain.     The  Niagara  ar-% 
rived  at  rendezvous,  lat.  52°  5',  long.  32°  40',  at  8  30  p.m. 

Saturday,  24th. — Wind  W.N.W.  and  hazy  atmo- 
sphere, cloudy  and  squally. 

Sunday,  25th. —  Valorous  arrived  at  4  p.m.  Calm, 
hazy  atmosphere  and  cloudy.  * 

Monday,  26th. — Calm,  hazy  atmosphere,  cloudy.  Capt. 
Oldham  of  the  Valorous  came  on  board  of  the  Niagara. 

Tuesday,  27th. — Calm,  hazy  atmosphere.  Gorgon  ar- 
rived at  5  P.M. 

Wednesday,  28th. — Slight  wind  N.IST.W.,  blue  sky 
and  hazy  atmosphere.     Agamemnon  arrived  at  5  P.M. 

Thursday,   29th.— Lat.  52°    9'  north,    long.   32^   27' 
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west.  Telegraph  Fleet  all  in  sight ;  sea  smooth ;  hght 
wind  from  S.E.  to  S.S.B.,  cloudy.  Sphce  made  at  1  P.M. 
Signals  through  the  whole  length  of  the  Cable  on  board 
both  ships  perfect.  Depth  of  water  1500  fathoms ;  distance 
to  the  entrance  of  Yalentia  harbor  813  nautical  miles,  and 
from  there  to  the  telegraph  house  the  shore  end  of  the 
Cable  is  laid.  Distance  to  the  entrance  of  Trinity  Bay, 
Newfoundland,  822  nautical  miles,  and  from  there  to  the 
telegraph  house  at  the  head  of  the  bay  of  Bull's  Arm,  60 
miles,  making  in  all  882  nautical  miles.  The  Niagara 
has  69  miles  farther  to  run  than  the  AgaTnemnon.  The 
Nmgara  and  Agamemnon  have  each  1100  nautical  miles 
of  cable  on  board,  about  the  same  quantity  as  last  year. 
At  7  45  P.M.  ship's  time,  or  10  5  p.m.  Greenwich  time, 
Signals  from  the  Agamemnon  ceased,  and  the  tests 
apphed  by  the  electricians  showed  that  there  was  a  want 
of  continuity  on  the  Cable,  but  the  insulation  was  perfect. 
Kept  on  paying  out  from  the  Niagara  very  slowly,  and 
constantly  applying  all  kinds  of  electrical  tests  until  9  10 
ship's  time  and  11  80  p.m.  Greenwich  time,  when  again 
commenced  receiving  perfect  signals  from  the  Aga- 
memnon. 

Friday,  30th.— Lat.  51°  50'  N.  Long.  34°  49'  W.,  distance 
run  by  observation  the  last  23  hours  89  miles.  Paid  out 
131  miles,  900  fathoms  Cable,  or  a  surplus  of  42  miles, 
900  fathoms,  over  the  distance  run  by  observation,  equal 

to  48  per  cent.     Depth  of  water  1550  to  1975  fathoms; 

1* 
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wind  from  S.E.  to  S-W.  "Weather  thick  and  rainj,  with 
some  sea ;  Gorgon  in  sight.  At  5  30  A.M.  finished  the 
main  deck  coil,  and  commenced  paying  out  from  the 
berth  deck.  723  miles  from  telegraph  house  at  Bull's 
Arm,  Trinity  Bay.  Friday  30,  at  2  21  P.M.  received 
signals  from  the  Agamemnon  that  they  had  paid  out  150 
miles. 

Saturday,  81st.— Lat.  51°  5'  north,  long.  38°  14'  W ;  dis- 
tance run  from  observation  the  last  four  hours,  137  miles ; 
payed  out  156  miles,  843  fathoms  of  Cable,  or  a  surplus 
of  22  miles ;  843  fathoms  over  the  distance  run  by 
observation,  equal  to  17  per  cent. ;  depth  of  water,  1657 
to  2250  fathoms  :  wind  moderate,  S.W.,  and  from  6  A.M. 
'N.W.  by  N, ;  weather  cloudy ;  little  rain  and  some  sea : 
Gorgon  in  sight.  Total  amount  of  Cable  paid  out  291  ♦ 
miles ;  730  fathoms ;  total  distance  run  by  observation, 
226  miles.  Surplus  Cable  payed  out  over  the  distance 
run  by  observation,  65  miles,  730  fathoms,  equal  to  29 
per  cent. ;  656  miles  from  the  telegraph  house  at  Trinity 
Bay ;  11  4  p.m.,  payed  out  from  the  Niagara  300  miles  of 
Cable  ;  at  2  45  p.m.  received  signals  from  the  Agamemnon, 
that  they  had  payed  out  from  her  300  miles  of  Cable ;  at 
5  37  P.M.,  finished  coil  on  the  berth,  and  commenced 
paying  out  from  the  lower  deck. 

Sunday,  Aug.  1.— Lat.  50=  32'  K  long.  41°  55'  W. ; 
distance  run  by  observation  the  last  24  hours,  145  miles ; 
payed  out  164  miles  and  683  fathoms  of  Cable,  or  a 
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surplus  of  19  miles,  630  fathoms  over  the  distance  run 
by  observation,  equal  to  14  per  cent. ;  depth  of  water 
1,950  to  2,424  fathoms ;  wind  moderate  and  fresh  from 
IST.lSr.E  to  N.E, — weather  cloudy,  misty,  and  a  heavy  swell ; 
Gorgon  in  sight.  Total  amount  of  Cable  payed  out  456 
miles,  400  fathoms;  do.  do,  run  by  observation,  871. 
Surplus  Cable  payed  out  over  the  distance  run,  85  miles, 
600  fathoms,  equal  to  23  per  cent. ;  511  miles  from  the 
telegraph  house ;  at  3  05  p.m.,  finished  paying  out  coil 
on  the  lower  deck,  and  changed  to  the  coil  in  the  hold. 

Monday,  2d.— Lat.  49°  52'  K  Ion.  45°  48'  W.;  dis- 
tance run  by  observation  the  last  24  hours,  154  miles ; 
payed  out  177  miles,  15  fathoms  of  Cable,  or  a  surplus  of 
28  miles,  100  fathoms  over  the  distance  run,  equal  to  15 
per  cent.  Depth  of  water  1,600  to  2,385  fathoms.  Wind 
N.,  weather  cloudy ;  the  Niagara  getting  light,  and  rolling 
very  much ;  it  was  not  considered  safe  to  carry  sail  to 
steady  ship,  for  in  case  of  accident  it  might  be  necessary 
to  stop  the  vessel  as  soon  as  possible.  At  7  a.m.,  passed 
and  signalled  the  Cunard  steamer  from  Boston  to  Liver- 
pool. Total  amount  of  Cable  payed  out,  683  miles,  500 
fathoms  ;  run  by  observation,  525  miles ;  total  surplus  of 
Cable  payed  out  over  the  distance  run,  108  miles,  500 
fathoms,  or  less  than  2  J  per  cent. ;  257  miles  from  the 
telegraph  house ;  12  38  ship's  time,  3  38  Greenwich  time, 
imperfect  insulation  of  Cable  detected  in  sending  and 
receiving  signals  from  the  Agamemnon^  which  continued 
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until  5  40  A.M.  ship's  time,  or  8  40  A.M.,  Greenwich  time, 
when  all  was  right  again.  The  fault  was  found  to  be  in 
the  ward  room,  or  in  about  60  miles  from  the  lower  end, 
which  was  immediately  cut  out,  and  taken  out  of  the 
circuit. 

Tuesday,  8d.— Lat.  45°  17'  K  long.  49°  23'  W. ;  dis- 
tance run,  by  observation,  the  last  24  hours,  147  miles ; 
payed  out  161  miles  61  fathoms  of  Cable,  or  a  surplus  of 
14  miles  613  fathoms,  over  the  distance  run, — equal  to 
10  per  cent.  Depth  of  water  742  to  1,827  fathoms ; 
wind  ISr.ISr.  W. ;  weather  very  pleasant ;  Gorgon  in  sight ; 
total  amount  of  Cable  paid  out,  796  miles,  300  fathoms. 
Eun  by  observation  672  miles ;  surplus  of  Cable  payed 
out,  over  the  distance  run,  123  miles,  300  fathoms — ^less 
than  19  per  cent. ;  200  miles  from  the  telegraph  house ; 
at  8  26  A.M.,  finished  paying  out  coil  from  the  hold,  and 
commenced  paying  out  from  the  ward  room  coil ;  305 
miles  of  Cable  on  board  at  noon';  at  11  15  ship's  time, 
received  signals  from  on  board  the  Agamemnon^  that  they 
had  paid  out  from  her  780  miles  of  Cable  ;  on  the  after- 
noon and  evening,  passed  several  icebergs  ;  at  9  10  P.M., 
ship's  time,  received  signals  from  the  Agamemnon  that 
she  was  in  water  of  200  fathoms ;  at  10  20  p.m.,  ship's 
time,  Niagara  in  water  of  200  fathoms,  and  informed  the 
Agamemnon  of  the  same. 

Wednesday,  4th.— Lat.  48°  17'  N.  long.  52=^  43'  W. ; 
distance  run,  by  observation,  146  miles;  payed  out  154 
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miles,  160  fathoms  of  Cable,  or  a  surplus  of  8  miles — 860 
fathoms  over  the  distance  run — equal  to  6  per  cent. ; 
depth  of  water  less  than  200  fathoms ;  weather  beautiful, 
perfectly  calm ;  Gorgon  in  sight.  Total  amount  of  Cable 
paid  out,  949  miles,  660  fathoms  ;  surplus  of  Cable  paid 
out,  over  the  distance  run,  131  miles,  666  fathoms ;  64 
miles  to  telegraph  house ;  received  signals  from  the 
Agamemnon^  at  noon,  that  they  had  paid  out  from  her 
940  miles  of  Cable.  Passed  several  icebergs  this  morning ; 
made  the  land  off  the  entrance  to  Trinity  Bay,  at  8  a.m.  ; 
entered  Trinity  Bay  at  12  30  p.m.,  ship's  time ;  stopped 
sending  signals  to  the  Agamemnon,  for  the  purpose  of 
making  a  splice.  At  2  40  ship's  time,  commenced  sending 
signals  again  to  the  Agamemnon ;  at  5  P.M.  saw  H.B.M. 
steamer  Porcupine,  coming  to  us ;  at  7  30  p.m.,  Captain 
Otter  of  the  Porcupine,  who  had  been  for  the  last  six 
weeks  surveying  and  sounding  Trinity  Bay,  came  on 
board  the  Niagara,  to  pilot  us  to  anchorage  near  the 
telegraph  house. 

.  Thursday,  5th. — 1  45  a.m.  ;  Niagara  anchored.  Dis- 
tance run  since  yesterday  noon,  64  miles ;  amount  of 
cable  paid  out,  66  miles,  353  fathoms — ^beiug  a  loss  of 
less  than  4  per  cent.  Total  amount  of  cable  paid  out 
since  the  splice  was  made,  1,016  miles,  600  fathoms. 
Total  amount  of  distance  run,  882  miles;  amount  of 
Cable  paid  out  over  the  distance  run,  134  miles,  600 
fathoms — ^being  a   surplus  of  15  per  cent.     At  2  A.M. 
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went  ashore  in  a  small  boat,  and  informed  the  persons  in 
charge  of  the  telegraph  house,  half  a  mile  from  the  land- 
ing, that  the  Telegraph  Fleet  had  arrived,  and  were  ready 
to  land  the  end  of  the  cable ;  2  45  A.M.,  received  signal 
from  the  Agamemnon  that  thej  had  paid  out  from  her 
1,101  miles  of  Cable.  At  5  15  a.m.  Telegraph  Cable 
landed ;  at  6  the  shore  end  of  the  Cable  was  carried  into 
the  telegraph  house,  and  received  a  very  strong  current 
of  electricity  from  the  other  side  of  the  Atlantic.  Capt. 
HuDSOisr,  of  the  Niagara^  then  read  prayers,  and  made 
some  remarks.  1  p.m.,  H.M.  steamer  Gorgon  fired  a 
royal  salute  of  21  guns.  All  day  discharging  cargo  be- 
longing to  Telegraph  Co. ;  all  day  Friday  receiving  strong 
electric  signals  from  the  telegraph  house  at  Valentia. 

Note. — We  landed  here  in  the  woods  ;  until  the  tele- 
graph instruments  are  all  ready,  and  perfectly  adjusted, 
communications  cannot  pass  between  the  two  continents, 
but  the  electric  currents  are  received  freely.  You  shall 
have  the  earliest  intimation  when  all  is  ready,  but  it  may 
be  some  days  before  everything  is  perfected.  The  first 
through  message  between  Europe  and  America  will  be 
from  the  Queen  of  England  to  the  President  of  the 
United  States,  and  the  second,  his  reply. 

Cyeus  W.  Field. 

A  period  of  twelve  days  elapsed  from  the  date  of 
Mr.  Field's  first  dispatch  until  the  reception  of  the 
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Queen's  Message  to  the  President  of  the  United  States. 
During  this  interval,  daily  dispatches  were  received  in 
New  York  from  the  operators  at  Trinity  Bay,  giving 
positive  assurances  that  the  Cable  was  in  perfect  work- 
ing order,  and  that  signals  were  constantly  passing 
between  the  British  and  American  termini  of  the  line. 
Still,  these  assurances  aroused  a  new  suspicion  in  the 
public  mind.  The  Cable,  men  said,  might  have  been 
safely  laid,  signals  might  be  received  hourly  through  its 
entire  length,  the  operation  of  the  electric  current  might 
remain  unimpeded, — but  could  messages  be  sent  through 
it  ?  The  question  was  one  that  no  one  answered ;  nor 
did  the  electricians  in  charge  at  Trinity  Bay  vouchsafe 
the  explanation  that  would  have  set  doubts  at  rest. 
Days  passed,  and  yet  the  promised  Message  from  Her 
Majesty  did  not  appear.  Intense  anxiety  began  to 
prevail.  The  doubting  part  of  the  public  renewed  their 
prophecies  of  evil.  Success  was  still  far  from  positive 
certainty, — when  suddenly,  in  the  afternoon  of  Monday, 
August  16,  the  tidings  reached  New  York  from  New- 
foundland, that  the  Queen's  Message  was  received.  A 
few  hours  afterwards,  a  short  paragraph,  purporting  to 
be  the  congratulations  of  Her  Majesty  to  the  President, 
came  to  us.  A  general  feeling  of  disappointment  at  the 
remarkable  brevity,  not  to  say  curtness,  of  this  message, 
found  vigorous  expression.  The  President  himself,  who 
returned  to  the  White  House  to  receive  the  message, 
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entertained  doubts  of  its  genuine  characterj  but  upon 
receiving  assurances  of  its  correctness,  dispatched  a 
reply.  The  following  morning — -Tuesday,  August  17— 
brought  the  explanation  of  the  matter.  The  message 
sent  on  Monday  was  but  a  small  part  of  Her  Majesty's 
communication :  the  wires  had  ceased  to  work  when  the 
introductory  paragraph  was  dispatched,  but  the  mistake 
was  rectified,  the  message  transmitted  entire,  and  the 
anxiety  of  the  public  was  allayed, — ^for  the  Cable  was  a 
working  instrument — an  accomplished  fact. 

The  message  of  Her  Majesty  and  the  reply  of  the 
President,  were  as  follows : 

MESSAGE  OF  THE  QUEEN. 

To  the  President  of  the  United  States,  Washington : 

The  Queen  desires  to  congratulate  the  President  upon  the  suc- 
cessful completion  of  this  great  international  work,  in  which  the 
Queen  has  taken  the  deepest  interest. 

The  Queen  is  convinced  that  the  President  will  join  with  her  in 
fervently  hoping  that  the  Electric  Cable  which  now  connects  Great 
Britain  with  the  United  States  will  prove  an  additional  Hnk  between 
the  nations  whose  friendship  is  founded  upon  their  common  interest 
and  reciprocal  esteem. 

The  Queen  has  much  pleasure  in  thus  communicating  with  the 
President,  and  renewing  to  him  her  wishes  for  the  prosperity  of  the 
United  States. 
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REPLY   OF   THE  PRESIDENT. 

Washington  City,  Aug.  16,  1858. 
To  H&r  Majesty  Victoria,  Queen  of  Great  Briiain : 

The  President  cordially  reciprocates  the  congratulations  of  Her 
Majesty,  the  Queen,  on  the  success  of  the  great  international  enter- 
prise accomplished  by  the  science,  skill,  and  indomitable  energy  of 
the  two  countries.  It  is  a  triumph  more  glorious,  because  far  more 
useful  to  mankind,  than  was  ever  won  by  conqueror  on  the  field  of 
battle. 

May  the  Atlantic  Telegraph,  under  the  blessing  of  Heaven,  prove 
to  be  a  bond  of  perpetual  peace  and  friendship  between  the  kindred 
nations,  and  an  instrument  destined  by  Divine  Providence  to  diffuse 
religion,  civilization,  hberty,  and  law  throughout  the  world.  In  this 
view  will  not  all  nations  of  Christendom  spontaneously  unite  in  the 
declaration  that  it  shall  be  for  ever  neutral,  and  that  its  communica- 
tions shall  be  held  sacred  in  passing  to  their  places  of  destination, 
even  in  the  midst  of  hostilities  ?     (Signed) 

James  Buchanan. 

Immediately  after  the  transmission  of  the  President's 
reply,  the  Mayor  of  the  City  of  New  York  sent  the  fol- 
lowing message  to  the  Lord  Mayor  of  London : 

Mayor's  Office,  ISTew  York,  Aug.  17,  1858. 

To  the  Right  Honorable  Sir  Robert  Walker  Garden,  M.  P.,  Lord 

Mayor  of  London : 

I  congratulate  your  Lordship  upon  the  successful  laying  of  the 

Atlantic  Cable,  uniting  the  continents  of  Europe  and  America  and 

the  Cities  of  London  and  New  York,  the  work  of  Great  Britain 
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and  the  United  States,  the  triumph  of  science  and  energy  over  time 
and  space,  thus  uniting  more  closely  the  bonds  of  peace  and  com- 
mercial prosperity,  and  introducing  an  era  in  the  world's  history 
pregnant  with  results  beyond  the  conceptions  of  a  finite  mind.  To 
Grod  be  aU  the  praise. 

Daniel  F.  Tiemann, 
Mayor  of  New  York  City. 

The  Grovernor-Greneral  of  Canada,  on  the  same  day, 
forwarded  his  congratulations  to  the  Home  Grovernment, 
in  the  following  dispatch : 

The  Hbnorahle  the  Secretary  of  State  for  the  Colonies,  London, 
England : 
The  G-overnor-General  of  British  North  America  presents  his 
humble  duty  to  the  Queen,  and  respectfully  congratulates  Her 
Majesty  on  the  completion  of  the  Telegraphic  communication 
between  Great  Britain  and  these  Colonies. 

Edmund  Head. 

The  frigate  Niagara^  having  accomplished  the  task 
allotted  to  her,  returned  to  the  port  of  New  York  on  the 
afternoon  of  Wednesday,  August  18,  after  an  absence  of 
five  months  and  nine  days.  On  the  10th  of  August, 
before  the  departure  of  the  Niagara  from  St.  John's,  a 
banquet  was  given  by  the  authorities  in  honor  of  Mr. 
Field,  who  responded  in  a  brief  speech  to  a  toast  given 
in  his  honor. 

In  response  to  a  complimentary  address  from  the 


190      The  Third  and  Successful  Attempt. 

Executive  Council  of  ITewfoundland,  Mr.  Field  wrote 
the  subjoined  letter : 

To  the,  Honorable,  the  Executive  Council  of  Newfoundland : 
Me.  President  and  Honorable  Gentlemen:  I  thank  you  with 
all  my  heart  for  this  cordial  manifestation  of  your  good  will.  There 
is,  however,  nothing  new  to  me  in  the  present  tone  of  your  feelings. 
Upward  of  four  years  ago,  when  first  I  laid  before  the  Legislature 
of  this  colony  the  plan  of  uniting  the  two  continents  by  means  of 
Telegraphic  communication,  I  received  your  ready  countenance, 
and  in  the  Charter  of  Incorporation  then  passed  was  unfolded  the 
whole  view  which  has  now  arrived  at  its  final  accomphshment. 
The  terms  of  that  charter  were  hberal  and  encouraging;  but  had 
your  councils  been  guided  by  a  different  spirit,  the  project  would 
have  been  abandoned,  and  years  perhaps  might  have  passed  with- 
out witnessing  this  happy  union  of  the  two  worlds,  with  the  bene- 
ficent consequences  it  is  destined  to  diffuse. 

The  exclusive  privileges  conferred  by  the  colony  on  the  New 
York,  Newfoundland,  and  London  Telegraph  Company,  have  been 
the  subject  of  hostile  criticism,  and  it  is  therefore  with  satisfaction  I 
observe  the  approving  terms  in  which  you  refer  to  them.  Every 
enlightened  country  recognises  a  right  of  property  in  those  who 
originate  a  work  where  science  or  skill  or  capital  has  been  invested. 
This  protection  is  necessaiy  to  draw  out  the  eJBForts  of  men  in  new 
works  of  pubhc  utility,  for  who  would  sow  if  he  could  not  reap  ? 
And  while  the  individual  has  his  reward,  society  is  the  gainer  by 
his  labors.  In  the  exclusive  privileges  you  have  conferred  on  the 
Company  I  represent,  the  principle  of  copyright  only  is  involved, 
and  I  think  there  can  now  be  no  doubt  that  your  policy  has  con- 
served the  interests  of  the  colony;  while  I  confidently  trust  the 
future  may  be  productive  of  much  benefit  to  your  people  from  the 
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great  work  which,  from  the  beginning  to  the  present  time,  has  had 
your  consistent  and  Uberal  support.  I  shall  look  with  peculiar 
pleasure  on  the  advantages  you  may  derive  from  the  proud  position 

TV 

of  this  colony  in  the  Telegraph  connexion  of  the  Old  and  New 
Worlds,  and  shall  be  ever  ready  to  promote  your  views  of  advance- 
ment by  all  means  in  my  power. 

I  am,  honorable  gentlemen, 

Your  faithful  servant, 

Cyrus  W.  Field. 

In  another  communication,  addressed  to  the  Chamber 
of  Commerce  of  St.  John's,  Mr.  Field  paid  the  following 
deserved  tribute  to  gentlemen  who  have  taken  an  active 
interest  in  the  success  of  this  enterprise : 

I  could  not  do  justice  to  my  own  feelings,  did  I  fail  to  acknow- 
ledge how  much  is  owing  to  Capt.  Hudson  and  the  officers 
of  the  Niagara,  whose  hearts  were  in  the  work,  and  whose  toil  was 
unceasing. 

To  Commander  Dayman,  of  her  Majesty's  steamer  Gorgon,  for  the 
soundings  so  accurately  made  by  him  the  last  year,  and  for  the  per- 
fect manner  in  which  he  led  the  Niagara  in  the  great  "  circle  arc" 
while  laying  the  Cable. 

To  Capt.  Otter,  of  her  Majesty's  steamer  Porcupine,  for  the  care- 
ful survey  made  by  him  in  Trinity  Bay,  and  for  the  admirable 
manner  in  which  he  piloted  the  Niagara  at  night  to  her  anchorage. 

To  Mr.  Everett,  who  has  for  months  devoted  his  whole  time  to 
designing  and  perfecting  the  beautiful  machinery  that  has  so  success- 
fully paid  out  the  Cable  from  the  ships — machinery  so  perfect  in 
every  respect,  that  it  was  not  for  one  moment  stopped  on  board 
the  Niagara  until  she  reached  her  destination  in  Trinity  Bay. 
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To  Mr.  WooDHousE,  who  superintended  the  coiling  of  the  Cable, 
and  zealously  and  ably  co-operated  with  his  brother  engineer  during 
the  progress  of  paying  out.  |i# 

To  the  electricians,  for  their  constant  watchfulness. 

To  the  men,  for  their  almost  ceaseless  labor ;  and  I  feel  confident 
that  you  will  have  a  good  report  from  the  Commander,  engineers, 
electricians,  and  others  on  board  the  Agamemnon  and  Valoroixs,  the 
Irish  portion  of  the  fleet. 

To  the  Directors  of  the  Atlantic  Telegraph  Company,  for  the  time 
they  have  devoted  to  the  undertaking,  without  receiving  any  com- 
pensation for  their  services,  and  it  must  be  a  pleasure  to  many  of 
you  to  know  that  the  Director  who  has  devoted  more  time  than 
any  other,  was,  for  many  years,  a  resident  of  this  place,  and  well- 
known  to  all  of  you-  I  allude  to  Mr.  Brooking,  of  London.  To 
Mr.  C.  M.  Lampson,  a  native  of  New  England,  but  who  has  for  the 
last  twenty-seven  years  resided  in  London,  who  appreciated  the 
great  importance  of  this  enterprise  in  both  countries,  and  gave  it 
most  valuable  aid,  bringing  his  sound  judgment  and  great  business 
talent  to  the  service  of  the  Company. 

To  that  distinguished  American,  Mr.  Gteoege  Peabodt,  and  his 
most  worthy  partner,  Mr.  Morgan,  who  not  only  assisted  it  most 
hberally  with  their  means,  but  to  whom  I  could  always  go  with 
confidence  for  advice.  0 

I  shall  rejoice  to  find  that  the  commercial  interests  of  this  colony, 
which  you  represent,  may  be  largely  benefited  by  the  close  bonds 
that  will  now  be  drawn  by  the  agency  of  the  Atlantic  Telegraph 
between  them,  and  the  varied  relations  they  hold  throughout  the 
world)  and  wishing  you  all  every  prosperity  and  happiness, 
I  am  your  very  grateful  friend, 

Ctbus  W.  Field. 
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In  closing  this  record  of  the  progress  of  the  Atlantic 
Telegraph,  it  would  be  ■unjust  to  pass  unnoticed  the* 
"pubHc  demonstrations  of  joj  at  the  success  of  the  under- 
taking. The  whole  Union  rejoiced  together.  Every 
citj,  town,  village,  and  hamlet  in  all  parts  of  the  country, 
sought  to  testify  its  sense  of  the  importance  of  the  work. 
The  proclamation  of  a  peace  after  an  exterminating  war- 
fare, could  not  have  produced  a  more  general  outburst 
of  enthusiastic  congratulation.  It  is  no  unimportant 
part  of  the  history  of  the  enterprise  to  specify  some  of 
these  spontaneous  demonstrations ;  a  considerable  space 
in  the  Appendix  of  this  work  is  accordingly  devoted  to 
a  general  summary  of  the  popular  demonstrations  which 
occurred  in  different  parts  of  the  United  States,  on  the 
reception  of  tidings  of  complete  success — demonstrations 
remarkable  alike  for  their  spontaneity  and  wild  enthu- 
siasm. 

The  Atlantic  Telegraph  is  therefore  a  fact.  A  won- 
derful work  has  been  accomplished  within  the  compass 
of  a  few  months.  But  two  or  three  years  elapsed  from  the 
inception  of  the  enterprise  to  its  triumphant  accomplish- 
ment. England  and  America  are  placed  within  whis- 
pering distance  of  each  other :  a  new  link  in  the  chain 
of  destiny  has  been  forged ;  the  electric  current  binds 
two  great  nations  together  in  bonds  of  amity :  the  world 
Las  made  a  gigantic  stride  in  the  path  of  progress : — ^the 
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men  who  hve  in  this  day  have  reason  to  hope  for  the 
•accomphshment    of   undertakings    hitherto    considered 
impossible,  and  a  new  era  dates  from  the  laying  of  a 
Cable  in  the  Ocean. 


CHAPTER  VIIL 

WOKKIKG  THE  ATLANTIC  TELEGRAPH — THE  TERMINI  OF 
THE  LINE. 

TIME  must  test  the  practical  operation  of  the  Atlantic 
Telegraph.  Messages  have  passed  over  its  entire 
length,  the  Cable  is  in  working  order,  and  the^  electricians 
express  satisfaction  at  the  operation  of  the  current.  But 
there  is  still  a  doubt  whether  a  single  small  Cable  will 
suffice  for  the  accommodation  of  the  business  which  must 
flow  to  this  oceanic  line.  Another  Cable,  perhaps  a 
number,  will  probably  be  found  requisite  to  meet  the 
requirements  of  Commerce.  With  new  applications  to 
meet  the  increasing  demand,  will  come  improvements 
suggested  by  experience.  For  the  present,  the  initial 
enterprise  accomplishes  all  that  we  can  justly  expect ; 
and  with  the  future  lies  the  solution  of  the  difficulties 
which  have  accompanied  the  beginning  of  the  enterprise. 
The  primary  source  of  the  influence  which  was  charged 
with  the  service  of  Atlantic  Telegraphy,  was  a  giant 
voltaic  battery,    of    ten    capacious    cells,   termed    the 
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"WMteliouse  Laminated  or  Perpetual  Maintenance 
Battery,"  a  title  designating  one  peculiarity  wliicli  espe- 
cially fits  it  for  employment.  TMs  battery  is  made  upon 
the  Smee  principle,  so  far  as  the  adoption  of  a  quadran- 
gular trough  of  gutta  percha,  wood  strengthened  outside, 
in  which  dilute  acid  is  contained,  the  proportion  of  acid 
to  water  being  one  part  in  15  or  16.  There  are  grooves 
in  the  gutta  percha,  into  which  several  metal  plates  slide 
in  a  vertical  position.  These  plates  are  silver  and  zinc 
alternately,  but  they  are  not  pairs  of  plates  in  an  electri- 
cal sense.  Each  zinc  plate  rests  firmly  at  the  bottom  on 
a  long  bar  of  zinc,  which  runs  from  end  to  end  of  the 
trough,  and  thus  virtually  unites  the  whole  into  one 
continuous  extent  of  zinc,  presenting  not  less  than  2,000 
square  inches  of  excitable  surface  to  the  exciting  liquid. 
Each  silver  plate  hangs  in  a  similar  way  from  a  metallic 
bar,  which  runs  from  end  to  end  of  the  trough  above, 
the  whole  of  the  silver  being  thus  virtually  united  into 
one  continuous  surface  of  equal  extent  to  the  face  of  the 
zinc.  The  zinc  does  not  reach  so  high  as  the  upper 
longitudinal  bar,  and  the  silver  does  not  hang  down  as 
low  as  the  inferior  longitudinal  bar.  The  battery  is  thus 
composed  of  a  single  pair  of  laminated  plates,  although 
to  the  eye  it  seems  to  be  made  up  of  several  pairs  of 
plates.  Nature  has  set  the  example  of  arranging  ex- 
tended surface  into  reduplicated  folds,  when  it  is  required 
that  such  surface  shall  be  packed  away  in  a  narrow  space 


Telegraph — The  Termini  of  the  Line.     197 

at  tile  same  time  that  a  large  acting  area  is  preserved,  in 
the  laminated  antenna  of  the  cockchafer.  The  antennee, 
indeed,  are  the  types  of  the  Whitehouse  battery.  If  any 
one  of  these  reduplicated  segments  of  either  kind  of 
metal  is  removed,  the  remaining  portion  continues  its 
action  steadily,  the  effect  merely  being  the  same  that 
"would  be  produced  if  a  fragment  of  an  ordinary  pair  of 
plates  were  temporarily  cut  away.  The  silver  laminse 
are  of  considerable  thickness,  and  securely  "platinated" 
all  over — that  is,  platinum  is  thrown  down  upon  their 
surfaces  in  a  compact  metallic  form,  and  not  merely  in 
the  black  pulverulent  state ;  consequently  they  are 
almost  exempt  from  wear.  Each  zinc  lamina  is  with- 
drawn as  soon  as  its  amalgamation  is  injuriously  affected, 
or  so  soon  as  its  own  substance  is  mainly  eaten  away  by 
the  action  of  the  chemical  menstruum  in  which  it  is 
immersed,  and  a  freshly  amalgamated,  or  new  zinc 
lamina,  is  inserted  into  its  place.  The  capability  of  the 
piecemeal  renewal  of  the  consumptive  element  of  the 
battery  in  this  interpolatory  and  fragmentary  way,  is 
then  the  cause  of  its  "perpetual  maintaining"  power. 
The  intensity  of  a  voltaic  arrangement  depends  upon 
the  number  of  its  pairs  of  plates,  or  cells.  If,  in  the 
experiment,  the  intensity  of  the  electricity  had  been 
increased,  without  any  alteration  of  quantity,  merely  by 
multiplying  the  number  of  the  cells  engaged,  or  by  some 
analogous  modification  of  instrumental  agency,  the  body 
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wMcli  resisted  the  current  of  the  battery  with  such  com* 

* 
plete  effect,  would  have  been  flashed  through  and  burnt 

up,  like  the  fragment  of  metal  that  had  inferior  powers 
of  resistance.  , 

The  flashes  of  hght  and  crackling  sparks  produced  on 
making  and  breaking  contact  with  the  poles  of  this  grand 
battery,  are  very  undesirable  phenomena  in  one  particu- 
lar. They  are  accompanied  by  a  considerable  waste  of 
the  metal  of  the  pole.  Each  spark  is  really  a  consider- 
able fragment  of  the  metal  absorbed  into  itself  by  the 
electrical  agent,  so  to  speak,  and  flown  away  with  by  it. 
To  avoid  this  danger,  an  ingenious  contrivance  of  the 
Electrician  of  the  Company  will  be  used.  First,  he 
arranged  a  set  of  twenty  brass  springs,  something  of  the 
form  and  appearance  of  the  keys  of  a  musical  instrument, 
in  opposite  pairs,  so  that  a  round  horizontal  bar,  turning 
pivot- ways  on  its  own  centre,  and  flattened  at  the  top, 
could  lift  by  an  edge  either  of  the  sets  of  ten  springs, 
right  or  left  as  it  was  turned.  This  enabled  the  contact 
to  be  distributed  through  the  entire  length  of  the  edge 
and  breadth  of  the  brass  springs,  and  the  course  of  the 
current  to  be  reversed,  accordingly  as  the  right  or  left 
edge  (the  bar  being  worked  by  a  crank-handle)  was 
raised  to  the  right  or  left  set  of  springs — ^the  right  set,  it 
will  be  understood,  being  the  representatives  of  one  pole 
of  the  battery,  and  the  left  set  of  the  other  pole.'  By  this 
arrangement  four-fifths  of  the  sparks  were   destroyed, 
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simply  on  account  of  the  large  surface  of  metal,  through 
which  the  electrical  current  had  to  pass  when  contact 
was  completed.  Still  there  remained  enough  to  consti- 
tute a  very  undesirable  residue.  This  was  disposed  of 
finally,  after  sundry  tentative  attempts,  by  coiling  a  piece 
of  fine  platinum  wire  and  placing  it  in  a  porcelain  vessel 
of  water,  and  then  leaving  this  fine  platinum  coil  in 
constant  communication  with  the  opposite  poles.  The 
battery  is  unquestionably  one  of  the  most  economical 
that  has  ever  been  set  to  work,  considering  the  amount 
of  service  it  is  able  to  perform.  It  is  calculated  that  the 
cost  of  maintaining  the  ten-celled  battery  in  operation  at 
the  terminal  stations  on  either  side  of  the  Atlantic, 
including  all  wear  and  tear,  and  consumption  of  material, 
will  not  exceed  one  shilling  per  hour. 

The  voltaic  current  therefore  passes  to  a  silk-covered 
wire,  in  innumerable  coils,  enveloping  a  bar  of  soft  iron 
immediately  sheathed  in  gutta-percha.  Several  miles  of 
this  fine  wire  (No.  20)  are  twined  about  this  iron  centre ; 
then  comes  another  coat  of  gutta-percha ;  then  another 
coil  of  wire,  thicker  this  time,  (No.  14,)  and  1^  miles  in 
length.  The  voltaic  current,  passing  through  the  wires, 
and  reaching  the  iron  core,  converts  it  into  a  powerful 
magnet,  exciting  a  current  of  electricity,  which  is  delivered 
to  the  No.  20  coil,  and  thence  to  the  cable,  whence  it 
departs  on  its  Transatlantic  voyage. 

The  transmission  current  generated  in  these  double- 
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induction  coils,  on  reaching  the  further  side  of  the  Atlan- 
tic, will  of  course  have  become  somewhat  faint  and  weak 
from  the  extent  of  the  journey  it  has  performed.  It 
will  not,  therefore,  be  set  in  this  state  to  print  or  to  hard 
work ;  but  it  will  be  thrown  into  a  sort  of  nursery,  known 
as  the  receiving  instrument,  where  its  flagging  energies 
will  be  restored.  The  conducting  strand  of  the  cable 
will  be  here  made  continuous  with  a  coil  of  wire,  sur- 
rounding a  bar  of  soft  iron,  which  will  become  a  tempo- 
rary magnet,  strong  in  proportion  to  the  number  of  turns 
in  the  coil,  whenever  the  current  passes.  This  temporary 
magnet  will  have  its  precise  polarity  determined  by  the 
direction  in  which  the  electric  current  passes  along  the 
wire.  The  pole  which  will  be  north  when  the  current 
passes  in  one  direction,  will  be  south  when  the  current 
runs  the  opposite  way.  The  apparatus  relied  upon  by 
the  Company  to  effect  this  object  is  an  improvement  upon 
the  relay  magnet,  which  figured  in  Messrs.  Cooke  and 
"Wheatstone's  patent.  The  advantage  of  it  is,  that  the 
temporary  magnet  has  no  other  work  to  do  than  to  make 
the  small  permanent  magnet  traverse  upon  its  almost 
frictionless  pivot.  On  account  of  this  peculiarity  of  con- 
struction, it  possesses  the  utmost  sensibility.  It  may  be 
put  into  vigorous  action  by  a  sixpence,  and  a  fragment 
of  zinc  placed  on  the  moist  tongue.  When  two  or  three 
of  these  instruments  are  scattered  about  in  the  room 
where  the  large  double  induction  coils  are  at  work,  they 
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are  commonly  heard  choking  backwards  and  forwards 
automatically,  and  doing  a  little  business  on  their  own 
account,  although  no  current  of  any  kind  is  thrown  upon 
their  coils.  They  are  then  merely  traversing  upon  their 
pivots,  obediently  to  the  magnetic  attraction  of  the  great 
bars,  having  their  magnetism  successively  reversed  some 
two  or  three  yards  away,  and,  curiously  enough,  are 
sympathetically  recording,  at  such  times,  precisely  the 
same  signals  and  messages  that  the  great  magnets  are 
sending  off  through  the  transmission  coils. 

A  description  of  the  termini  of  the  Atlantic  Telegraph 
line  appropriately  completes  this  history. 

The  American  terminus  is  at  Trinity  Bay,  in  New- 
foundland; the  British,  at  Yalentia  Bay  on  the  west  coast 
of  Ireland.  The  position  of  these  two  points  is  indicated 
on  the  accompanying  map. 

The  approach  to  Trinity  Bay  is  exceedingly  pictu- 
resque, and  possesses  all  that  wildness  and  grandeur  of 
scenery  which  distinguish  nearly  the  whole  coast  of  ITew- 
foundland.  "When  the  weather  is  clear,  the  peaks  of 
the  high  headlands  can  be  seen  some  thirty  miles  out  at 
sea,  and  a  nearer  view  shows  a  country  of  peculiarly 
mountainous  character.  The  first  thing  that  strikes  the 
visitor  is  the  barren  and  rocky  nature  of  the  land ;  but 
there  are  some  parts  which  are  particularly  susceptible  of 
cultivation,  and  where,  considering  the  inhospitable  cha- 
racter of  the  climate,  farming  has  been  successfully  carried 
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on.  It  must  be  confessed,  however,  that  the  prospects  for 
agricultural  operations  are  not  of  the  most  encouraging 
kind,  and  that  cod-hshing  is,  as  it  must  always  prove, 
the  most  lucrative  occupation.  Between  those  bleak, 
wild  mountain  ranges  there  are  some  beautiful  little  val- 
leys, through  which  run  streams  of  the  purest,  sparkling 
water.  Indeed,  there  is  an  inexhaustible  supply  of  this 
common  but  valuable  and  necessary  article,  both  in  the 
numerous  lakes,  rivers,  and  streamlets  with  which  the 
whole  island  abounds,  and  which  come  gushing  out  of 
every  rock  in  the  summer  time,  or  are  frozen  up  in  icy 
stillness  and  death  during  the  long  and  cheerless  winter. 

The  entrance  to  Trinity  Bay  is  about  thirty  miles  wide, 
and  on  either  side  rise  the  bold  headlands  of  Baccalo  and 
Horse  Chops — ^the  latter  of  which  is  about  five  hundred, 
and  the  former  seven  hundred  feet  in  hight.  The  shore 
of  the  bay  is  marked  by  indentations  and  smaller  bays, 
and  inlets  have  been  worn  into  its  rocky  boundaries  by 
the  restless  action  of  the  sea,  which  breaks  here  with 
resistless  fury.  Large  caves,  running  far  into  the  moun- 
tain barriers,  have  been  hollowed  out  by  the  same  agency, 
and  the  deep  seams  that  scar  the  front  of  the  rocks  show 
that  time  has  also  left  his  mark  upon  them. 

The  other  terminus  of  the  line,  is  Yalentia  Bay,  which 
is  perhaps  the  most  available  point  on  the  whole  southern 
coast  of  Ireland,  both  on  account  of  its  being  the  nearest 
to  ISTewfoundland,  and  on  account  of  its  particular  adapta- 
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bilitj  for  a  telegraph  station.  The  county  of  Kerry, 
which  is  indented  by  Yalentia  Bay,  and  in  which  the 
shore  end  of  the  cable  was  landed  on  the  evening  of  the 
6th  of  August,  1857,  is  very  similar  in  its  natural 
features  to  that  part  of  Newfoundland  which  we  have 
just  described.  Huge  mountains  rise  up  on  almost 
every  side,  and  great  masses  of  rock,  in  a  thousand  fan- 
tastic shapes,  stand  out  in  solitary  isolation  miles  from 
the  land.  Two  of  these — of  such  gigantic  dimensions 
that  they  almost  approach  the  dignity  of  mountains — 
guard  the  entrance  of  Dingle  Bay,  like  weather-beaten 
sentinels ;  while  further  in  from  the  ocean  is  a  long 
mountain  range,  the  face  of  which  is  worn  with  deep 
fissures,  while  its  base  is  hollowed  out  at  irregular  inter- 
vals by  caves,  some  of  which  extend,  according  to  the 
statements  of  the  peasantry,  several  hundred  feet  into  the 
very  heart  of  the  mountains.  The  bay  has  a  depth  in 
some  places  over  a  hundred  fathoms,  but  it  is  so  open  to 
the  sea,  and  the  anchorage  is  so  bad,  that  it  is  one  of  the 
worst  places  which  a  vessel  could  select  in  a  storm.  But 
Valentia  Bay  is  more  protected,  and  although  not  safe  in 
a  storm,  affords  much  better  anchorage.  The  land,  for 
miles  into  the  interior,  is  very  rocky  and  barren,  and 
affords  a  poor  pasturage  for  the  diminutive  but  hardy 
race  of  cattle  for  which  the  county  Kerry  is  so  famous. 
The  huts  of  the  peasantry  which  dot  the  hill  sides,  show 
too  plainly  the  poverty  of  the  lower  classes  of  the  people, 
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and  how  miserably  their  labor  is  rewarded.  The  ruins 
of  churches,  which  were  built  by  pious  Catholics  as  long 
ago  as  the  fourth  or  fifth  century,  are  strikingly  in  accord- 
ance with  the  impoverished  appearance  of  the  land  and 
of  the  people.  The  Island  of  Valentia  suffered  fearfully 
during  the  famine  in  Ireland,  and  hundreds  died  of  star- 
vation on  the  road  side  or  in  the  miserable  dwellings, 
some  of  which  stiU  remain,  and  in  which  their  bodies 
were  found  many  weeks  after  their  death,  unburied,  and 
in  a  horrible  state  of  emaciation.  Within  the  last  few 
years,  it  is  said,  the  condition  of  the  people  has  consider- 
ably improved. 

About  three  miles  from  the  head  of  Yalentia  Bay  is 
the  post  town  of  Cahirciveen,  and  at  the  same  distance, 
but  in  another  direction,  lies  Knightstown,  a  small  vil- 
lage of  some  five  hundred  inhabitants.  This  village  is 
called  after  the  Knight  of  Kerry,  a  gentleman  who  has 
been  one  of  the  strongest  advocates  of  the  Atlantic 
Telegraph.  The  small  land  cove  in  which  the  bay  ter- 
minates was  decided  upon  last  year  as  the  place  for  the 
landing  of  the  cable,  and  has  not  been  changed  since. 
It  is,  in  fact,  the  very  best  spot  that  could  be  selected. 
About  four  hundred  yards  from  the  beach,  a  telegraph 
building,  somewhat  similar  to  that  at  Trinity  Bay,  New- 
foundland, has  been  erected,  and  supplied  with  everything 
necessary  for  the  business  and  accommodation  of  the 
operators.     The  junction  with  the  cable  will  be  formed 
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by  a  land  line  running  to  Cork,  from  Cork  to  Dublin, 
thence  across  the  channel  to  England,  and  bj  other  con- 
nexions with  the  great  net  work  of  telegraphs,  which 
extends  over  the  whole  continent  of  Europe,  and  which 
has  already  embraced  within  it  portions  of  Asia  and 
Africa. 
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I. 


ACTION  OF  COKGRESS  IN  RELATION  TO  THE  INTER- 
NATIONAL SUBMARINE  TELEGRAPH. 

In  the  Senate  of  the  United  States,  Dec.  23,  1856,  Mr.  Seward  sub- 
mitted a  resolution  which  was  unanimously  adopted,  requesting  the 
President  of  the  United  States  to  communicate  to  the  Senate  such 
information  as  he  might  possess,  concerning  the  condition  and  pros- 
pects of  the  proposed  plan  for  connecting  by  submarine  wires  the 
Magnetic  Telegraph  wires  on  this  continent  and  Europe.  In 
response  to  this  resolution.  President  Pierce,  on  the  29th  of  the 
same  month,  transmitted  to  the  Senate  the  following  message  and 
accompanying  correspondence : — 

To  the  Senate  of  the  United  States : 

In  compliance  with  a  resolution  of  the  Senate  of  the  23d  instant^ 
requesting  the  President  to  communicate  "to  the  Senate,  if  not 
incompatible  with  the  pubhc  interest,  such  information  as  he  may 
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have  concerning  the  present  condition  and  prospects  of  a  proposed 
plan  for  connecting  by  submarine  wires,  the  Magnetic  Telegraph 
lines  on  this  continent  and  Europe,"  I  transmit  the  accompanying 
report  from  the  Secretary  of  State. 

FRANKiiiN  Pierce. 
Washington,  December  29,  1856. 


Department  of  State, 
Washington,  December  26,  1856. 

The  Secretary  of  State,  to  whom  was  referred  the  resolution  of 
the  Senate  of  the  23d  instant,  requesting  the  President  "  to  com- 
municate to  the  Senate,  if  not  incompatible  with  the  pubHc  interest, 
such  information  as  he  may  have  concerning  the  present  condition 
and  prospects  of  a  proposed  plan  for  connecting,  by  submarine 
wires,  the  Magnetic  Telegraph  lines  on  this  continent  and  Europe," 
has  the  honor  to  lay  before  the  President  a  copy  of  a  letter  of  the 
15th  instant,  which  he  has  also  referred  to  this  department,  ad- 
dressed to  him  by  the  President  and  Directors  of  the  New  York, 
Newfoundland,  and  London  Telegraph  Company. 

W.  L.  Marct. 
To  the  President  of  the  United  States. 

Office  of  the  New  York,  Newfoundland,  and  London 

Telegraph  Company, 

New  York,  December  15,  1856. 

Sir — ^The  undersigned.  Directors  of  the  New  York,  Newfound- 
land, and  London  Telegraph  Company,  have  the  honor  to  inform 
you  that  contracts  have  been  made  for  the  manufacture  of  the  sub- 
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marine  telegraphic  Cable,  to  connect  the  continents  of  Europe  and 
America ;  and  that  it  is  expected  to  have  the  line  between  New 
York  and  London  open  for  business  by  the  4th  of  July,  1857.  A 
communication  to  this  effect  having  been  laid  before  the  Lords 
Commissioners  of  her  Britannic  Majesty's  Treasury,  eUcited  a  reply, 
of  which  we  have  now  the  honor  to  submit  to  you  an  official  copy, 
just  received  by  the  United  States'  mail  steamship  Atlantic,  from 
Cyrus  W.  Field,  Esq.,  Vice-President  of  this  Company.  As  the 
work  has  been  prosecuted  thus  far  with  American  capital,  aided  by 
the  efforts  of  your  Administration  to  ascertain  the  feasibiUty  of  the 
enterprise,  it  is  the  earnest  desire  of  the  directors  to  secure  to  the 
Government  of  the  United  States  equal  privileges  with  those  stipu- 
lated for  by  the  British  Grovernment.  To  this  desire  the  Lords 
Commissioners  of  the  Treasury  have  acceded  in  the  most  liberal 
spirit,  by  providing  "That  the  British  Government  shall  have  a 
priority  in  the  conveyance  of  then-  messages  over  all  others,  subject 
to  the  exception  only  of  the  Government  of  the  United  States,  in 
the  event  of  their  entering  into  an  arrangement  with  the  Telegraph 
Company  similar  in  principle  to  that  of  the  British  Government, 
in  which  case  the  messages  of  the  two  Governments  shall  have 
priority  in  the  order  in  which  they  arrive  at  the  stations."  In  view 
of  the  great  international  interests  of  this  Government,  and  the  con- 
stant recurrence  of  grave  questions,  in  the  solution  of  which  time 
will  be  an  essential  element,  we  cannot  doubt  that  the  reservation 
made  in  favor  of  the  United  States  wiH  be  deemed  of  great  mo- 
ment. "We  therefore  hasten  to  communicate  the  facts  to  you,  and 
to  request,  in  view  of  the  fact  that  the  present  Congress  wiU  soon 
terminate  its  existence,  and  that  the  Cable  will  be  laid,  if  no  acci- 
dent prevents,  before  the  new  Congress  commences  its  session,  that 
you  will  take  such  action  in  the  premises  as  you  may  deem  the 
interests  of  this  Government  to  require. 
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The  Company  will  enter  into  a  contract  with  the  Government  of 
the  United  States  on  the  same  terms  and  conditions  as  it  has  made 
with  the  British  Grovernment ;  such  a  contract  will,  we  suppose,  fall 
within  the  provisions  of  the  Constitution  in  regard  to  postal  arrange- 
ments, of  which  this  is  only  a  new  and  improved  form. 

We  have  the  honor,  also,  to  call  your  attention  to  the  second 
proviso  in  the  letter  of  the  Lords  Commissioners,  to  the  following 
effect : 

"  Her  Majesty's  G-overnment  engages  to  furnish  the  aid  of  ships 
to  make  what  soundings  may  still  be  considered  needful,  or  to  verify 
those  aheady  taken,  and  favorably  to  consider  any  request  that  may 
be  made  to  furnish  aid  by  their  vessels  in  laying  down  the  cable." 

We  are  informed  that  no  private  steamships  now  built  are 
adapted  to  laying  a  cable  of  such  dimensions  as  is  proposed  to  be 
used,  but  that  the  war-steamers  recently  finished  by  our  Govern- 
ment are  arranged  to  the  very  best  advantage  for  this  purpose. 

To  avoid  failure  in  laying  the  Cable,  it  is  desirable  to  use  every 
precaution,  and  we  therefore  have  the  honor  to  request  that  you 
will  make  such  recommendations  to  Congress  as  will  secure  author- 
ity to  detail  a  steamship  for  this  purpose,  so  that  the  glory  of 
accompUshing  what  has  been  justly  styled  "the  crowning  enterprise 
of  the  age"  may  be  divided  between  the  greatest  and  freest  Govern- 
ments on  the  face  of  the  globe. 

With  great  respect,  we  have  the  honor  to  be,  Sir,  your  most  obe- 
dient servants, 

Petek  Cooper,  President. 
M.  0.  Egberts, 
Moses  Taylor, 
Wilson  Gr.  Hunt,  Directors. 
The  President  of  the  United  States. 
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Treasury  Chambers,  November  20,  1855. 

Sm, — Having  laid  before  the  Lords  Commissioners  of  her  Ma- 
jesty's Treasury  your  letter  of  the  13th  ultimo,  addressed  to  the 
Earl  of  Clarendon,  requesting,  on  behalf  of  the  New  York,  New- 
foundland, and  London  Telegraph  Company,  certain  privileges  and 
protection  in  regard  to  the  line  of  telegraph  which  it  is  proposed  to 
estabhsh  between  Newfoundland  and  Ireland,  I  am  directed  by  their 
lordships  to  acquaint  you  that  they  are  prepared  to  enter  into  a 
contract  with  the  said  Telegraph  Company,  based  upon  the  follow- 
ing conditions,  viz: 

1.  It  is  understood  that  the  capital  required  to  lay  down  the  line 
will  be  (£350,000)  three  hundred  and  fifty  thousand  pounds. 

2.  Her  Majesty's  Grovernment  engage  to  furnish  the  aid  of  ships 
to  take  what  soundings  may  still  be  considered  needful,  or  to  verify 
those  already  taken,  and  favorably  to  consider  any  request  that  may 
be  made  to  furnish  aid  by  their  vessels  in  laying  down  the  Cable. 

3.  The  British  Government,  from  the  time  of  the  completion  of 
the  hne,  and  so  long  as  it  shall  continue  in  working  order,  under- 
takes to  pay  at  the  rate  of  (£14,000)  fourteen  thousand  pounds  a 
year,  being  at  the  rate  of  four  per  cent,  on  the  assumed  capital  as  a 
fixed  remuneration  for  the  work  done  on  behalf  of  the  Government, 
in  the  conveyance  outward  and  homeward  of  their  messages.  This 
payment  to  continue  until  the  net  profits  of  the  Company  are  equal 
to  a  dividend  of  six  pounds  per  cent.,  when  the  payment  shall  be 
reduced  to  (£10,000)  ten  thousand  pounds  a  year,  for  a  period  of 
twenty-five  years. 

It  is,  however,  understood  that  if  the  Government  messages  n 
any  year  shall,  at  the  usual  tariff  rate  charged  to  the  public,  amount 
to  a  larger  sum,  such  additional  payment  shall  be  made  as  is  equiva- 
lent thereto. 
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4.  That  the  British  Government  shall  have  a  priority  in  the  con- 
veyance of  their  messages  over  all  others,  subject  to  the  exception 
only  of  the  Grovernment  of  the  United  States,  in  the  event  of  their 
entering  into  an  arrangement  with  the  Telegraph  Company  similar 
in  principle  to  that  of  the  British  Government,  in  which  case  the 
messages  of  the  two  Governments  shall  have  priority  in  the  order 
in  which  they  arrive  at  the  stations. 

5.  That  the  tariff  of  charges  shall  be  fixed  with  the  consent  of 
the  Treasury,  and  shall  not  be  increased  without  such  consent  being 
obtained,  as  long  as  this  contract  lasts. 

I  am,  sir,  your  obedient  servant, 

James  Wilson. 
Cyrus  W.  Field,  Esq.,  37  Jermyn  Street. 

On  the  9th  of  January,  1857,  Mr.  Seward  obtained  leave  to  intro- 
duce a  bUl  (S.  No.  493)  to  expedite  telegraphic  communication  for 
the  use  of  the  Government  in  foreign  intercourse ;  which  was  read 
twice,  and  referred  to  the  Committee  on  the  Post  Office  and  Post 
Eoads ;  and  on  the  13th  of  January,  it  was  reported  back  by  Mr. 
CoLLAMER  without  amendment.  On  the  21st  of  January,  the  Se- 
nate proceeded  to  its  consideration. 

In  the  course  of  the  debate,  in  which  Senators  Seward,  Hall, 
Rusk,  Douglas,  Collamer,  Toucet,  and  others  participated,  Mr. 
Seward  used  the  following  remarkable  language : 

Mr.  Seward  :  There  was  an  American  citizen  who,  in  the  year 
1770,  or  thereabout,  indicated  to  this  country,  to  Great  Britain,  and 
to  the  world,  the  use  of  the  hghtning  for  the  purposes  of  communica- 
tion of  intelligence,  and  that  was  Dr.  Frankhn.  I  am  sure  that 
there  is  not  only  no  member  of  the  Senate,  but  no  American  citi- 
zen, however  humble,  who  would  be  wilHug  to  have  struck  out 
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from  the  achievements  of  American  invention  this  great  discovery 
of  the  Hghtning  as  an  agent  for  the  uses  of  human  society. 

The  suggestion  made  by  that  distinguished  and  illustrious  Ameri- 
can "was  followed  up  some  fifty  years  afterwards  by  another  sugges- 
tion and  another  indication  from  another  American,  and  that  was 
Mr.  Samuel  F.  B.  Morse,  who  indicated  to  the  American  Govern- 
ment the  means  by  which  the  hghtning  could  be  made  to  write, 
and  by  which  the  telegraph  wires  could  be  made  to  supply  the  place 
of  wind  and  steam  for  carrying  intelhgence. 

"We  have  followed  out  these  suggestions  of  these  eminent  Ameri- 
cans hitherto,  and  I  am  sure  at  a  very  small  cost.  The  Government 
of  the  United  States  appropriated  $40,000  to  test  the  practicabihty 
of  Morse's  suggestion ;  the  $40,000  thus  expended  estabhshed  its 
practicability  and  its  use.  Now,  there  is  no  person  on  the  face  of 
the  globe  who  can  measure  the  price  at  which,  if  a  reasonable  man, 
he  would  be  willing  to  strike  from  the  world  the  use  of  the  magne- 
tic telegraph  as  a  means  of  communication  between  dififerent  por- 
tions of  the  same  country.  This  great  invention  is  now  to  be 
brought  into  its  further  Avider  and  broader  use — ^the  use  by  the 
general  society  of  nations,  international  use,  the  use  of  the  society 
of  mankind.  Its  benefits  are  large — -just  in  proportion  to  the  extent 
and  scope  of  its  operation.  They  are  not  merely  benefits  to  the 
Government,  but  they  are  benefits  to  the  citizens  and  subjects  of  all 
nations  and  of  aU  States.  I  think  there  is  not  hving  in  the  State  of 
South  Carolina,  or  Tennessee,  or  Kentucky,  or  Virginia,  a  man  who 
would  be  willing  to  have  the  use  of  the  telegraph  dispensed  with  or 
overthrown  in  reducing  the  cost  of  exchange  of  his  particular  pro- 
ducts to  the  markets  of  the  United  States.  I  think  so  because  of 
the  celerity  with  which  communication  of  the  state  of  demand  and 
supply  in  a  distant  market  affects  the  value  of  the  article  in  the 
hands  of  the  producer,  and  reduces  by  so  much  the  cost  of  the  agen- 
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cies  employed  in  its  sale.  Precisely  the  same  thing  which,  thus  hap- 
pens at  home  must  necessarily  happen  when  you  apply  it  to  more 
remote  markets  in  other  parts  of  the  world. 

I  might  enlarge  further  on  this  subject,  but  I  forbear  to  do  so, 
because  I  know  that  at  some  future  time  I  shall  come  across  the 
record  of  what  I  have  said  to-day.  I  know  that  then  what  I  have 
said  to-day  by  way  of  anticipation,  will  fall  so  far  short  of  the  reahty 
of  the  benefits  which  individuals,  states,  and  nations  will  have  de- 
rived from  this  great  enterprise,  that  I  shall  not  reflect  upon  it  with- 
out disappointment  and  mortification. 

At  the  conclusion  of  the  debate  the  bUl  was  passed,  as  foUows : 

A  BILL  TO  Expedite  Telegeaphio  Communication  tor  the  Uses  of 
THE  Government  and  its  Foreign  Intercourse. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled,  That  the  Secretary 
of  State,  in  the  discretion  and  under  the  direction  of  the  President 
of  the  United  States,  may  contract  with  any  competent  person, 
persons,  or  association,  for  the  aid  of  the  United  States  in  laying 
down  a  Submarine  Cable,  to  connect  existing  Telegraphs  between 
the  coast  of  Newfoundland  and  the  coast  of  Ireland,  and  for  the  use 
of  such  submarine  communication,  when  estabhshed,  by  the  Govern- 
ment of  the  United  States,  on  such  terms  and  conditions  as  shall 
seem  to  the  President  just  and  reasonable,  not  exceeding  $70,000 
per  annum,  until  the  net  profits  of  such  person,  or  persons,  or  asso- 
ciation, shall  be  equal  to  a  dividend  of  six  per  cent,  per  annum,  and 
then  not  exceeding  $50,000  per  annum  for  twenty-five  years :  Pro- 
vided, That  the  Government  of  Great  Britain  shall,  before  or  at  the 
same  time,  enter  into  a  hke  contract  for  those  purposes  with  the 
same  person,  persons,  or  association,  and  upon  terms  of  exact  equa- 
Hty  with  those  stipulated  by  the  United  States:  Ajid  Provided,  That 
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the  tariff  of  prices  for  tiie  use  of  such  submarine  communication  by 
the  pubUc  shall  be  fixed  by  the  Secretary  of  the  Treasury  of  the 
United  States  and  the  G-overnment  of  Great  Britain,  or  its  author- 
ized agents :  Provided  further,  That  the  United  States  and  the  citi- 
zens thereof  shall  enjoy  the  use  of  the  said  Submarine  Telegraph 
communication  for  a  period  of  fifty  years,  on  the  same  terms  and 
conditions  which  shall  be  stipulated  in  favor  of  the  G-overnment  of 
Great  Britain,  and  the  subjects  thereof,  in  the  contract  so  to  be 
entered  into  by  such  person,  persons,  or  association,  vrith  that  Go- 
vernment :  Provided  further,  That  the  contract  so  to  be  made  by 
the  British  Government,  shall  not  be  different  from  that  already 
proposed  by  that  Government  to  the  New  York,  Newfoundland, 
and  London  Telegraph  Company,  except  such  provisions  as  may  be 
necessary  to  secure  to  each  Government  the  transmission  of  its  own 
messages  by  its  own  agents. — [Approved,  March  3,  1857.] 


The  Chakter  of  the  Company,  passed  by  Parliament. 

The  Act  of  Incorporation  of  this  Company  obtained  at  the  second 
Session  of  the  English  Parliament  for  the  year  1857,  and  receiving 
the  Royal  assent  July  27  of  that  year,  is  a  document  of  twenty-one 
pages.  It  is  entitled  "An  Act  to  incorporate  and  regulate  the 
Atlantic  Telegraph  Company,  and  to  enable  the  Company  to  esta- 
bhsh  and  work  Telegraphs  between  Great  Britain,  Ireland,  and  New- 
foundland; and  for  other  purposes."  It  begins  by  setting  forth 
that  in  October,  1856,  a  company  was  established  in  England  to  con- 
nect Great  Britain  or  Ireland  with  Newfoundland  by  a  submarine 
electric  Telegraph,   thus    establishing   electric    communication  be- 
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tvveen  Europe  and  America,  having  a  capital  of  three  hundred  thou- 
sand pounds  divided  into  three  hundred  sliares  of  one  thousand 
pounds  each.  The  number  of  shares  was  afterwards  increased  to 
three  hundred  and  fifty,  all  of  which  were  issued,  and  the  sum  of  six 
hundred  pounds  was  paid  upon  each  share.  It  also  set  forth  that  in 
consequence  of  agreements  entered  into  with  other  companies  and 
persons,  and  in  order  that  the  undertaking,  which  is  one  of  great 
public  and  national  importance,  shall  be  speedily  carried  into  execu- 
tion, it  is  desirable  that  a  new  company  (including  the  original 
shareholders)  should  be  constituted  with  the  necessary  powers  to 
carry  out  the  undertaking ;  and  the  Atlantic  Telegraph  Company  was 
therefore  incorporated,  with  all  the  rights  and  privileges,  and  assum- 
ing all  the  liabilities  entered  into  by  the  old  company.  The  right 
was  granted  to  the  new  company,  by  a  two-thirds  vote,  to  increase 
the  capital  stock  to  £1,000,000,  the  Directors  having  authority  to 
create  additional  shares  of  not  more  than  £1,000  nor  less  than  £20 
each.  The  right  was  given  to  borrow  one-third  of  the  capital  on 
bond  or  mortgage,  but  one-third  of  the  money  received  for  caUs 
must  be  applied  to  the  repayment  of  such  money  until  the  whole 
shall  be  discharged. 

Ten  shareholders  holding  stock  to  the  amount  of  £15,000,  have 
authority  to  require  the  Directors  to  call  an  exti^^ordinary  meeting 
of  the  Company,  the  time  of  the  annual  meeting  being  fixed  for  the 
month  of  February,  in  London ;  twenty  shareholders  having  stock 
to  the  amount  of  £50,000  constituting  a  quorum.  A  two-thirds 
vote  of  the  Company  shall  authorize  the  Directors  to  subdivide  the 
£1,000  shares  into  fifty  shares  of  £20  each,  a  £1,000  share  con- 
ferring fifty  votes  upon  the  holder.  The  Board  of  Directors  is  fixed 
at  eighteen,  but  the  number  may  be  reduced  at  any  general  meet- 
ing, but  not  below  eight.  The  qualification  of  a  Director  is  the 
holding  of  £1,000  in  the  stock  of  the  Company,  and  the  Directors 
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of  the  original  Company  shall  be  the  first  Directors  of  the  new  Com- 
pany. The  remuneration  of  the  Directors  is  to  be  fixed  by  the 
stockholders.  The  Company  has  authority  to  elect  from  the  share- 
holders ordinarily  resident  in  the  United  States  or  the  British  Pro- 
vinces of  North  America,  not  more  than  eight  from  the  former  and 
four  from  the  latter,  who  shall  be  Honorary  Directors,  shall  have  the 
right  to  be  present,. take  part  in  and  vote  at  the  meeting  of  Direc- 
tors, but  are  not  to  be  counted  in  determining  whether  there  is  a 
quorum,  and  shall  receive  no  remuneration  for  their  services. 

The  British  Government  reserves  the  right  to  appoint  an  ex-officio 
Director  of  the  Company,  for  the  purpose  of  securing  the  due  fulfil- 
ment on  the  part  of  the  Company  of  all  contracts  for  the  transmis- 
sion of  signals  and  messages  for  her  Majesty  or  on  her  Majesty's 
service.  Tliis  ex-of&cio  Director  is  not  to  go  out  of  office  with 
the  other  Directors,  but  he  is  removable  at  the  pleasure  of  the 
Government.  He  is  to  be  a  shareholder  in  the  Company  or  not, 
as  the  Government  may  think  fit;  he  is  to  be  present  at  aU 
meetings  of  the  Directors  and  of  the  Company;  and  has  power  to 
examine  all  books  and  documents  of  the  Company ;  but  has  not 
the  right  to  vote,  and  does  not  receive  any  remuneration  from  the 
Company. 

He  has  the  pqwer,  in  case  he  is  of  opinion  that  any  act  or 
course  of  the  Company  is  prejudicial  to  the  performance  of  the  con- 
tracts with  Government,  or  the  regular,  speedy,  and  impartial  trans- 
mission of  messages  for  the  public,  or  otherwise  disadvantageous  to 
Government  or  the  public,  to  veto  the  taking  of  such  course  or  the 
doing  of  such  act,  when  the  matter  shall  be  referred  to  ihe  Lords 
Commissioners  of  the  Treasury,  whose  opinion  shall  be  final,  unless 
the  Board  of  Directors  see  fit  to  appeal  to  two  Judges  of  the  Supe- 
rior  Court  at  Westminster,  whose  decision  shall  be  final  and  con- 
clusive on  aU  parties.     The  election  of  Directors  of  the  Company, 
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ordinary  or  honorary,  is  subject  to  the  approval  of  the  Lords  Com- 
missioners of  the  Treasury. 

The  undertaking  of  the  Company  was  set  forth  to  be  the  laying 
down  of  one  or  more  submarine  Telegraph  Cables  between  Ireland 
and  Newfoundland,  or  on  the  Continesat  of  •America,  and  the  work- 
ing of  such  hues.  They  are  authorized  and  empowered  to  make 
arrangements  with  the  New  York,  Newfoundland,  and  London  and 
other  Companies,  for  the  transmission  of  messages  and  for  the 
charges  on  the  same,  as  may  be  necessary  for  the  carrying  out  of  the 
object  of  the  Company.  They  are  empowered  to  fix  and  receive 
reasonable  charges  for  the  transmission  of  messages,  and  may 
demand  pre-payment  of  the  same.  With  the  exception  of  the  pri- 
ority of  government  messages,  aU  others  for  the  pubhc  are  to 
be  received  and  sent  without  favor  or  preference,  according  to  the 
order  of  time  in  which  they  shall  have  been  received  by  the  Com- 
pany. The  following  section  in  regard  to  the  right  of  government 
priority,  we  quote  entire : — 

"  LVI.  All  messages  and  signals  sent  or  forwarded  for  transmis- 
sion and  dehvery  for  her  Majesty  or  on  Her  Majesty's  service  shall 
have  priority  over  all  other  messages  whatsoever,  and  it  shall  be 
imperative  on  the  Company,  their  ofi&cers  and  servants,  to  transmit 
and  dehver  such  messages  and  signals  accordingly,  and  to  suspend 
the  transmission  of  all  or  any  other  messages  until  the  said  messages 
and  signals  shall  first  have  been  transmitted;  Provided,  always, 
that  the  Company  may,  in  consideration  of  a  guarantee  or  subsidy 
granted  or  secured  by  the  Grovernment  of  the  United  States,  equal 
in  rate  or  amount  to  that  granted  by  or  on  behalf  of  her  Majesty's 
Grovernment,  grant  and  extend  to  the  Government  of  the  United 
States  the  hke  priority  for  intelligence,  on  and  for  their  service  over 
all  other  messages  and  signals  whatsoever,  except  those  for  her 
Majesty  or  on  her  Majesty's  service,  and  after  they  shall  have  so 


Appendix.  219 

done,  and  shall  have  notified  their  having  so  done  to  the  Lords 
Commissioners  of  her  Majesty's  Treasury,  the  messages  and  signals 
on  the  service  of  the  Government  of  the  United  States  shall  thence- 
forward be  entitled  to,  and  shall  have,  during  the  continuance  in 
force  of  any  such  guarajity  or  subsidy,  the  hke  priority  as  messages 
and  signals  for  her  Majesty  or  on  her  Majesty's  service  over  those 
of  aU  other  persons.whomsoever,  and  thenceforward  messages  and 
signals  for  her  Majesty  or  on  her  Majesty's  service,  and  those  on  tha 
service  of  the  Grovernment  of  the  United  States,  shall,  as  between 
themselves,  have  no  right  of  priority,  but  be  transmitted  and  deh- 
vered  respectively  in  the  order  of  time  in  which  they  may  be 
respectively  tendered  for  transmission  and  delivery." 

If  the  Government  and  the  Company  cannot  agree  upon  the  rate 
of  remuneration  for  sending  pilbhc  messages,  the  matter  is  to  be 
settled  by  referees. 

The  Company  is  authorized,  whether  or  not  they  shall  grant  for 
the  Government  of  the  United  States  any  such  priority  as  is  stated 
in  the  section  before  quoted,  to  make  arrangement  with  that  Govern- 
ment for  the  transmission  of  their  messages.  The  following  section 
authorizes  the  English  Government,  under  certain  circumstances,  to 
take  possession  of  the  works  of  the  Company. 

"  LXII.  At  aU  times  from  and  after  the  period  of  twenty-five 
years  from  the  opening  of  the  said  lines  of  Telegraph  communica- 
tion for  the  transmission  of  messages,  whenever  one  of  her  Majesty's 
principal  Secretaries  of  State  for  the  time  being  shall  be  of  opinion 
that  circumstances  render  it  expedient  to  vest  in  her  Majesty's 
Government  the  control  of  the  operations  of  the  Company,  it  shall 
be  lawful  for  such  Secretary  of  State,  by  warrant  under  his  hand, 
to  cause  possession  to  be  taken  of  all  the  Telegraphs  and  Tele- 
graphic apparatus  of  the  various  stations  of  the  Company,  their 
licenses  or  assigns,  for  the  space  of  one  week  from  the  date  of  such 
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warrant,  for  the  purpose  of  preventing  a,ny  communication  being 
made  or  signals  given,  save  such  as  shall  be  directed  and  authorized 
by  any  such  Secretary  of  State,  and  also  by  further  successive  war- 
rants to  cause  possession  of  the  said  Telegraphs  and  Telegraphic 
apparatus  to  be  retained  from  week  to  we§k,  so  long  as  any  such 
Secretary  of  State  shall  deem  such  possession  expedient  for  the 
public  service :  Provided  always,  that  for  every  week  during  which 
possession  shall  be  so  retained,  the  Company,  their  hcensees  or 
assigns,  shall  receive  from  and  be  paid  by  the  Lords  Commissioners 
of  her  Majesty's  Treasury,  the  same  amount  of  profits  as  the  Com- 
pany would  have  made  in  case  they  had  continued  the  working  of 
the  said  Telegraphs,  such  profits  to  be  computed  upon  an  average 
of  the  weekly  profits  of  the  Company  for  the  three  months  imme- 
diately preceding  the  issuing  of  the  first  of  the  said  warrants." 

Any  negUgence  or  delay  in  the  transmission  of  a  message,  makes 
the  oflQ.cer  liable  to  a  fine  not  exceeding  £20.  Any  damage  to  the 
works  of  the  Company  is  recoverable  by  a  suit  at  law,  and  any  per- 
son committing  such  mjury  is  hable  also  to  punishment  as  for  the 
commission  of  a  misdemeanor. 
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LIEDT.  M.  F.  MAURY  ON  THE  FEASIBILITY  OF 
OCEANIC  TELEGRAPHS. 

On  the  22d  of  February,  1854,  more  than  four  years  and  a  half 
ago,  Lieut.  Maury  addressed  the  following  letter  to  the  Secretary 
of  the  Navy.     Its  predictions  have  been  signally  verified : 

National  Observatory, 
"Washington,  February  22,  1854, 

Sir, — The  United  States  brig  Dolphin,  Lieutenant  Commanding 
0.  H.  Berryman,  was  employed  last  summer  upon  especial  service 
connected  with  the  researches  that  are  carried  on  at  this  office  con- 
cerning  the  winds  and  currents  of  the  sea.  Her  observations  were 
confined  principally  to  that  part  of  the  ocean  which  the  merchant- 
men, as  they  pass  to  and  fro  upon  the  business  of  trade  between 
Europe  and  the  United  States,  use  as  their  great  thorouglifare. 
Lieutenant  Berryman  availed  himself  of  tliis  opportunity  to  carry 
along  also  a  hne  of  deep  sea  soundings  from  the  shores  of  New- 
foundland to  those  of  Ireland.  The  result  is  higlily  interesting,  in 
so  far  as  the  bottom  of  the  sea  is  concerned,  upon  the  question  of  a 
Submarine  Telegraph  across  the  Atlantic ;  and  I  therefore  beg  leave 
to  make  it  the  subject  of  a  special  report. 

This  line  of  deep  sea  soundings  seems  to  be  decisive  of  the  ques- 
tion as  to  the  practicability  of  a  Submarine  Telegraph  beftween  the 
two  continents,  in  so  far  as  the  bottom  of  the  deep  sea  is  concerned.  From 
Newfomidland  to  Ireland,  the  distance  between  the  nearest  points 
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is  about  1,600  miles  ;*  and  the  bottom  of  the  sea  between  the  two 
places  is  a  plateau,  which  seems  to  have  been  placed  there  especially 
for  the  purpose  of  holding  the  wires  of  a  Submarine  Telegraph,  and 
of  keeping  them  out  of  harm's  way.  It  is  neither  too  deep  nor  too 
shallow ;  yet  it  is  so  deep  that  the  wires  but  once  landed,  will 
remain  for  ever  beyond  the  reach  of  vessels'  anchors,  icebergs,  and 
drifts  of  any  kind,  and  so  shallow  that  the  wires  may  be  readily 
lodged  upon  the  bottom.  The  depth  of  this  plateau  is  quite  regular, 
gradually  increasing  from  the  shores  of  Newfoundland  to  the  depth 
of  from  1,500  to  2,000  fathoms  as  you  approach  the  other  side.  The 
distance  between  Ireland  and  Cape  St.  Charles,  or  Cape  St.  Lewis, 
in  Labrador,  is  somewhat  less  than  the  distance  from  any  point  of 
Ireland  to  the  nearest  point  of  Newfoundland.  But  whether  it 
would  be  better  to  lead  the  wires  from  Newfoundland  or  Labrador 
is  not  now  the  question ;  nor  do  I  pretend  to  consider  the  question 
as  to  the  possibihty  of  finding  a  time  calm  enough,  the  sea  smooth 
enough,  a  wire  long  enough,  a  ship  big  enough,  to  lay  a  coil  of  wire 
1600  miles  in  length ;  though  I  have  no  fear  but  that  the  enterprise 
and  ingenuity  of  the  age,  whenever  called  on  with  these  problems, 
win  be  ready  with  a  satisfactory  and  practical  solution  of  them. 

I  simply  address  myself  at  this  time  to  the  question  in  so  far  as 
the  hotiom  of  the  sea  is  concerned,  and  as  far  as  that  the  greatest 
practical  difficulties  will,  I  apprehend,  be  found  after  reaching  sound- 
ings at  either  end  of  the  line,  and  not  in  the  deep  sea.        *        * 

A  wire  laid  across  from  either  of  the  above-named  places  on  this 
side  will  pass  to  the  north  of  the  Grand  Banks,  and  rest  on  that 
beautiful  plateau  to  which  I  have  alluded,  and  where  the  waters  of 

*  From  Cape  Freels,  Newfoundland,  to  Erris  Head,  Ireland,  the  distance 
is  1,611  miles ;  from  Cape  Charles,  or  Cape  St.  Lewis,  Labrador,  to  dittc, 
the  distance  is  1,601  miles. 
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the  sea  appear  to  be  as  quiet  and  as  completely  at  rest  as  it  is  at  the 
bottom  of  a  mill-pond.  It  is  proper  that  the  reasons  should  be 
stated  for  the  inference  that  there  are  no  perceptible  currents,  and 
no  abrading  agents  at  work  at  the  bottom  of  the  sea  upon  this  Tele- 
graphic Plateau.  I  derive  this  inference  from  a  study  of  a  physical 
fact,  which  I  Httle  deemed,  when  I  sought  it,  had  any  such  bear- 
•  ings. 

Lieut,  Berryman  brought  up  with  Brooke's  deep-sea  sounding 
apparatus  specimens  of  the  bottom  from  this  plateau.  I  sent  them 
to  Prof.  Bailey,  of  "West  Point,  for  examination  under  his  micro- 
scope. This  he  kindly  gave ;  and  that  eminent  microscopist  was 
quite  as  much  surprised  to  find,  as  I  was  to  learn,  that  all  those  spe- 
*  cimens  of  deep-sea  soundings  are  filled  with  microscopic  shells;  to 
use  his  own  words,  " not  a  particle  of  sand  or  gravel  exists  in  them," 
These  httle  shells,  therefore,'  suggest  the  fact  that  there  are  no  cur- 
rents at  the  bottom  of  the  sea  whence  they  came — that  Brooke's 
lead  found  them  where  they  were  deposited  in  their  burial-place 
after  having  hved  and  died  on  the  surface,  and  by  gradually  sinking 
were  lodged  on  the  bottom.  Had  there  been  currents  at  the  bot- 
tom, these  would  have  swept  and  abraded  and  mingled  up  with 
these  microscopic  remains  the  debris  of  the  bottom  of  the  sea,  such 
as  ooze,  sand,  gravel,  and  other  matter ;  but  not  a  particle  of  sand 
or  gravel  was  found  among  them.  Hence  the  inference  that  these 
depths  of  the  sea  are  not  disturbed  either  by  waves  or  currents. 
Consequently,  a  telegraphic  wire  once  laid  there,  there  it  would 
remain,  as  completely  beyond  the  reach  of  accident  as  it  would  be 
if  buried  in  air-tight  cases.  Therefore,  so  far  as  the  bottom  of  the 
deep  sea  between  Newfoundland,  or  the  North  Cape,  at  the  mouth 
of  the  St.  Lawrence,  and  Ireland,  is  concerned,  the  practicability  of 
a  Submarine  Telegraph  across  the  Atlantic  is  proved.  *         * 

In  this  view  of  the  subject,  and  for  the  purpose  of  hastening  the 
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completion  of  such  a  line,  I  take  the  liberty  of  suggesting  for  your 
consideration  the  propriety  of  an  offer  from  the  proper  source,  of  a 
prize  to  the  Company  through  whose  Telegraphic  Wire  the  firat 
message  shall  be  passed  across  the  Atlantic. 

I  have  the  honor  to  be,  respectfully,  &c., 

M.  F.  Maury,  Lieut.  U.S.  Navy 
Hon.  J.  C.  Dobbin,  Secretary  of  the  ISTavy,  Washington,  D.O. 

In  December,  1856,  the  following  correspondence  passed : — 

House  of  Representatives, 
Washington,  December  30,  1856. 

Sir, — The  submarine  communication  which  now  excites  so  much 
attention,  both  in  the  Congress  of  the  United  States  and  the  cou;^- 
try,  wUl,  I  perceive  by  the  map  of  the  survey,  terminate  on  this  side 
the  Atlantic  in  the  British  possessions,  i.e.  in  Newfoundland. 

WiU  you  do  me  the  favor,  at  your  earhest  convenience,  to  answer 
the  following  questions,  to  wit : 

Is  there  a  point,  under  our  flag,  which  would  answer  for  the  west- 
ern terminus  ? 

If  not,  what  are  the  obstructions  ? 

What  influence  would  it  have  in  a  military  point  of  view  ? 

Very  respectfully,  your  obedient  servant, 

C.  C.  Chaffee. 
Lieut.  Maury,  U.S.  Navy. 

U.S.N.  Observatory  and  Hydrog.  Office, 
Washington,  December  31,  1856. 
Sir, — ^I  have  received  your  note  of  the  30th  instant,  making  cer 
tain  inquiries  in  relation  to  the  Submarine  Telegraph  of  the  Atlantic 
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and  wishing  to  know  wliat  are  the  obstructions  which  prevent  the 
western  end  of  the  wire  from  being  brought  straight  across  the  sea 
to  our  own  shores. 

The  difficulties  are  manifold,  and  in  the  present  state  of  the  tele- 
graphic art,  they  may  be  considered  insuperable. 

The  shortest  telegraph  distance  between  the  British  Islands  and 
the  United  States,  without  touching  English  soil  by  the  way,  is,  in 
round  numbers,  three  thousand  miles,  and  the  lightning  has  never 
yet  been  made  to  bear  a  message  through  a  continuous  wire  of  such 
a  length.     Here,  therefore,  is  an  obstruction. 

The  distance  from  the  Western  Islands  to  the  nearest  point  on 
our  shores  is  about  equal  to  the  distance  between  Newfoundland 
and  Ireland;  and  the  distance  between  the  Irish  coast  and  the 
Western  Islands  is  about  fifteen  hundred  miles.  Therefore,  with  a 
relay  on  the  Western  Islands  a  hne  from  Ireland,  via  those  Islands 
to  our  own  shores,  is  electrically  practicable. 

But  a  wire  by  that  route  would  have  to  cross  the  Atlantic  at  its 
deepest  part,  and  then  the  Portuguese  Government,  as  well  as  the 
English,  would  have  control  of  the  hne ;  so  that,  in  a  mihtary,  com- 
mercial, or  pohtical  point  of  view,  nothing  would  be  gained  by 
underrunning  the  Atlantic  with  the  telegrapliic  wires  by  that  route. 
Moreover,  that  route  would  lead  the  wires  across  a  volcanic  region. 
These  constitute  obstructions  that,  in  the  present  state  of  our  know- 
ledge, are  fatal  to  such  a  route. 

The  only  practicable  route  for  a  Submarine  Telegraph  between 
the  United  States  and  England  appears  to  be  along  the  "  plateau" 
of  the  Atlantic,  whereon  it  is  proposed  to  lay  the  wire  that  is  now 
in  process  of  construction. 

But  suppose  a  Une  were  to  be  constructed  by  American  enter- 
prise from  the  British  shores,  all  the  way  to  one  of  our  sea-port 
towns:  cui  hono?     In  time  of  peace  the  hne  along  the  "plateau"' 
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would,  by  reason  of  its  great  advantages,  take  all  the  business ;  and 
in  war  the  British  authorities  need  but  cut  the  American  cord,  or 
take  charge  of  its  office  at  the  other  end,  to  render  the  whole  hne 
inoperative  or  perfectly  useless  to  us. 

It  cannot  but  be  regarded  by  every  wise  and  good  man  as  a  for- 
tunate circumstance,  that  this  great  enterprise  of  the  sub- Atlantic 
Telegraph  is  the  joint  work  of  England  and  America.  This  cir- 
cumstance ought  of  itself  to  serve  as  a  guarantee  to  the  world  that, 
in  case  of  war — should  war  unhappily  ever  be  waged  between  these 
two  nations — that  cord  is  never  to  be  broken,  or  to  be  used 
otherwise  than  freely  and  fairly  ahke  by  the  two  nations,  their  citi- 
zens and  subjects. 

We  have  just  seen  the  great  nations  of  Europe  emerging  from  the 
horrors  of  a  fierce  and  bloody  war  ,•  and  yet,  to  their  honor  and  the 
glory  of  the  age  be  it  said,  that  that  strife,  vengeful  though  it  was, 
was  not  savage  enough  to  break  a  single  line  of  telegraphic  wire. 
The  lightning  ran  to  and  fro  with  messages  between  St.  Peters- 
burgh  and  the  capitals  of  France  and  England,  as  it  now  does.  And 
in  case  of  war  with  this  country,  after  that  electric  cord  is  stretched 
by  the  joint  means  and  enterprise  of  the  two  people  upon  the  quiet 
bottom  of  the  deep  sea,  neither  of  the  two  Governments  would  dare 
take  that  cord,  and,  in  the  face  of  the  Christian  states  and  people  of 
the  age,  convert  it  into  a  military  engine  to  be  turned  against  its 
joint-owners  and  partners. 

Our  fellow-citizens  who  contrived,  planned,  and  brought  forward 
this  noble  work,  are  too  sagacious  and  patriotic  not  to  have  per- 
ceived that,  lying  as  it  does  wholly  within  the  control  of  a  foreign 
power,  that  power,  were  it  a  nation  of  G-oths  and  Vandals,  might 
turn  the  path  they  were  about  to  make  for  the  hghtning  along  the 
bed  of  the  ocean  against  their  own  country  in  war ;  but  they  knew 
the  people  on  the  other  side,  and  trusted  to  higher  and  nobler  sen- 
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timents.  The  British  Government  interfere  with  the  free  use  of 
that  Cable  even  in  v?ar !  The  spirit  of  the  age  is  against  s  ach  an 
act,  and  no  State  w^ithin  the  pale  of  Christendom,  much  less  that 
great  Enghsh  nation  of  noble  people,  vs^ould  dare  to  do  such  a  thing. 
Her  people  and  rulers  would  not  if  they  could ;  they  could  not  if 
they  would.  We  might  as  well  think  of  tearing  up  now,  in  peace, 
the  railways  between  Canada  and  the  States,  or  of  abrogating  the 
steam-engine  because  it  may  be  turned  against  us  in  war. 

"When  Captain  Cook  was  on  his  voyage  of  discovery,  France  and 
England  were  at  war.  The  king  of  France  was  requested  not  to  let 
his  armed  cruisers  destroy  the  records  of  that  expedition  in  case 
any  of  them  should  fall  in  with  it.  You  recollect  the  noble  reply : 
"  I  war  not  against  science ;"  and  forthwith  every  French  man-of- 
war  had  orders  to  treat  Cook  as  a  friend,  should  they  fall  in  with 
him ;  and  assist,  not  interrupt,  hijn  in  the  object  of  his  cruise.  To 
this  day  the  memory  of  that  king  is  held  in  more  esteem  for  that  act 
and  sentiment  than  for  any  other  act  of  his  reign. 

A  httle  more  than  three  years  ago,  at  the  maritime  conference  of 
Brussels,  where  the  principal  nations  of  the  world  assembled  in  the 
persons  of  their  representatives,  to  devise  a  uniform  plan  of  physi- 
cal research  at  sea,  and  to  report  the  best  form  for  the  abstract  log 
to  be  used  on  board  ship  for  marking  the  observations  upon  its 
winds  and  currents,  those  functionaries  alluded  to  this  sentiment  of 
the  French  monarch,  and  appealed  each  to  his  own  G-overnment  to 
order  that,  in  case  of  war,  this  abstract  log  should  also  be  regarded 
as  a  sacred  thing.  It  is  made  so.  The  armed  cruisers  of  the  various 
nations  that  are  co-operating  in  this  system  of  research  are  required 
to  touch  that  record  with  none  but  friendly  hands. 

This  Submarine  Telegraphic  line  is  an  achievement  which  this 
very  system  of  research  has  had  something  to  do  in  bringing  about ; 
and  is  it  likely  that  it  will  or  can  be  monopolized  by  any  power  for 
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•war  purposes  ?  Fairly  and  clearly  it  may  be  considered  as  tlie  joint 
property  of  those  who  are  operating  as  co-workers  and  joint  co- 
laborers  in  that  beautiful  system  of  physical  research  by  which  a 
way  for  the  lightning  has  been  discovered  under  the  sea  and  across 
the  ocean. 

This  system  of  research,  it  has  been  proclaimed  over  and  over 
again,  was  not  undertaken  for  the  exclusive  advantage  of  any  one 
people  or  nation,  but  for  the  benefit  of  commerce,  the  advancement 
of  science,  and  for  the  benefit  and  improvement  of  the  whole 
human  family ;  and  with  this  understanding  the  nations  of  Europe 
entered  into  it. 

Being  joint  owners  and  equal  participators  in  such  a  great  enter- 
prise as  this,  we  may,  with  propriety,  under  these  circumstances, 
demand  a  fair  participation  in  all  its  advantages. 

But  suppose  we  should  stand  aloof,  and  that  the  enterprise  now 
on  foot  should  be  abandoned  by  our  citizens  and  government,  and 
then  suppose  war  to  come ;  in  less  than  six  months  after  its  decla- 
ration, the  British  government  could,  on  its  own  account,  have  a 
wire  stretched  along  this  telegraphic  plateau  between  Newfoundland 
and  Ireland. 

You  do  not  desire  me  in  your  note  to  consider  the  Christianizing, 
pohtical,  social,  and  peace-preserving  influences  which  this  fascicle 
of  copper  threads,  when  once  stretched  upon  the  bed  of  the  ocean, 
is  to  have,  and  therefore  I  do  not  offer  any  of  the  views  which  pre- 
sent themselves  from  such  a  stand-point.  This  much,  however,  I 
may  say :  Submarine  Telegraphy  is  in  its  infancy,  but  it  is  in  the 
act  of  making  the  stride  of  a  full-grown  giant*  and  no  problem  can 
to  my  mind  be  more  satisfactorily  demonstrated  than  is  the  practi- 
cability of  readily,  and  almost  without  risk,  laying  the  wire  from 
land  to  land  upon  this  telegraphic  plateau  of  the  Atlantic. 

Respectfully,  &c.,  ]\L  F.  Maury. 

Hon.  C.  C.  Chaffee,  House  of  Representatives,  "Washing'on. 
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III. 


THE  BASIN  OF  THE  ATLANTIC,  AND  THE  TELEQEA- 
PHIO  PLATEAU.* 

There  is  at  the  bottom  of  the  Atlantic,  between  Cape  Eace  in 
Newfoundland  and  Cape  Clear  in  Ireland,  a  remarkable  steppe, 
which  is  already  known  as  the  telegraphic  plateau.  A  Company  is 
now  engaged  with  the  project  of  a  submarine  telegraph  across  the 
Atlantic.  It  is  proposed  to  carry  the  wires  along  this  plateau  from 
the  eastern  shores  of  Newfoundland  i:)  the  western  shores  of  Ire- 
land. The  great  circle  distance  between  these  two  shore-hnes  is 
one  thousand  six  hundred  miles,  and  the  sea  along  the  route  is  pro- 
bably nowhere  more  than  ten  thousand  feet  deep.  This  Company, 
it  is  understood,  consists  of  men  of  enterprise  and  wealth,  who, 
should  the  inquiries  that  they  are  now  making  prove  satisfactory, 
are  prepared  to  undertake  the  estabhshment  forthwith  of  a  Subma- 
rine Telegraph  across  the  Atlantic. 

It  was  upon  this  plateau  that  Brooke's  sounding  apparatus 
brought  up  its  first  trophies  from  the  bottom  of  the  sea.  These  spe- 
cimens Lieutenant  Berryman  and  his  officers  judged  to  be  clay ;  but 
they  took  the  precaution  to  label  them,  carefully  to  preserve  them, 
and,  on  their  return  to  the  United  States,  to  send  them  to  the  pro- 
per bureau.  They  were  divided :  a  part  was  sent  for  examination 
to  Professor  Ehrenberg,  of  Berlin,  and  a  part  to  Professor  Bailey, 
of  West  Point — eminent  microscopists  both.     I  have  not  heard 

*  From  the  "  Physical  Geography  of  the  Sea,"  by  Lieut.  M.  F.  Maury. 
New  York:  Harper  &  Brothers,  1855. 
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from  the  former,   but  the  latter,   in  November,  1853,  thus  re- 
sponded : 

"  I  am  greatly  obliged  to  you  for  the  deep  soundings  you  sent  me 
last  week,  and  I  have  looked  at  them  vs^ith  great  interest.  They 
are  exactly  v^hat  I  have  wanted  to  get  hold  of.  The  bottom  of  the 
ocean  at  the  depth  of  more  than  two  miles  I  hardly  hoped  ever  to 
have  a  chance  of  examining ;  yet  thanks  to  Brooke's  contrivance, 
Mve  have  it  clean  and  free  from  grease,  so  that  it  can  at  once  be  put 
under  the  microscope.  I  was  greatly  dehghted  to  find  that  all  these 
deep  soundings  were  filled  with  microscopic  shells ;  not  a  particle  of 
sand  or  gravel  exists  in  them.  They  are  chiefly  made  up  of  per- 
fect little  calcareous  shells  {ForaminifercB),  and  contain,  also,  a  small 
number  of  sUicious  shells  (Diatomacece)."  '^ 

These  little  mites  of  shells  seem  to  form  but  a  slender  clue  indeed 
by  which  the  chambers  of  the  deep  are  to  be  threaded,  and  myste- 
ries of  the  ocean  revealed ;  yet  the  results  are  suggestive ;  in  right 
hands  and  to  right  minds,  they  are  guides  to  both  fight  and  know- 
ledge. The  first  noticeable  thing  the  microscope  gives  of  these  spe- 
cimens is,  that  all  of  them  are  of  the  animal,  not  one  of  the  mineral 
kingdom.  The  ocean  teems  with  hfe,  we  know.  Of  the  four  ele- 
ments of  the  old  philosophers — fire,  earth,  air,  and  water — perhaps 
the  sea  most  of  aU  abounds  with  hving  creatures.  The  space  occu- 
pied on  the  surface  of  our  planet  by  the  different  families  of  animals 
and  their  remains  are  inversely  as  the  size  of  the  individual.  The 
smaller  the  animal,  the  greater  the  space  occupied  by  his  remains. 
Though  not  invariably  the  case,  yet  this  rule,  to  a  certain  extent,  is 
true,  and  will,  therefore,  answer  our  present  purposes,  which  are 
simply  those  of  illustration.  Take  the  elephant  and  his  remains,  or 
a  microscopic  animal  and  his,  and  compare  them.  The  contrast,  as 
to  space  occupied,  is  as  striking  as  that  of  the  coral  reef  or  island 
with  the  dimensions  of  the  whale.      The  grave-yard  that  would 
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hold  the  corallines  is  larger  than  the  grave-yard  that  would  hold 
the  elephants. 

We  notice  another  practical  bearing  in  this  group  of  physical 
facts  that  Brooke's  apparatus  fished  up  from  the  bottom  of  the 
deep  sea,  Bailey,  with  his  microscope,  could  not  detect  a  single 
particle  of  sand  or  gravel  among  these  Uttle  mites  of  shells.  They 
were  from  the  great  telegraphic  plateau,  and  the  inference  is  that 
there,  if  anywhere,  the  waters  of  the  sea  are  at  rest.  There  was 
not  motion  enough  there  to  abrade  these  very  delicate  organisms, 
nor  current  enough  to  sweep  them  about  and  mix  up  with  them  a 
grain  of  the  finest  sand,  nor  the  smallest  particle  of  gravel  torn  from 
the  loose  beds  of  debris  that  here  and  there  strew  the  bottom  of  the 
sea.  This  plateau  is  not  too  deep  for  the  wire  to  sink  down  and  rest 
upon,  yet  it  is  not  so  shallow  that  currents,  or  icebergs,  or  any 
abrading  force  can  derange  the  wire,  after  it  is  once  lodged. 

As  Professor  Bailey  remarks,  the  animalcula,  whose  remains 
Brooke's  lead  has  brought  up  from  the  bottom  of  the  deep  sea,  pro- 
bably did  not  live  or  die  there.  They  would  have  had  no  hght 
there,  and  had  they  lived  there,  their  frail  Httle  textures  would  have 
been  subjected  in  their  growth  to  a  pressure  upon  them  of  a  column 
of  water  twelve  thousand  feet  high,  equal  to  the  weight  of  four 
hundred  atmospheres.  They  probably  lived  and  died  near  the  sur- 
face, where  they  could  feel  the  genial  influences  of  both  light  and 
heat,  and  were  buried  in  the  Uchen  caves  below  after  death. 

Brooke's  lead  and  the  microscope,  therefore,  it  would  seem,  are 
about  to  teach  us  to  regard  the  ocean  in  a  new  light.  Its  bosom, 
which  so  teems  with  animal  life ;  its  face,  upon  which  time  writes 
no  wrinkles — makes  no  impression — are,  it.  would  now  seem,  as 
obedient  to  the  great  law  of  change  as  is  any  department  whatever, 
either  of  the  animal  or  the  vegetable  kingdom.  It  is  now  suggested 
that,  henceforward  we  should  view  the  surface  of  the  sea  as  a  nur- 
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sery  teeming  with  nascent  organisms,  its  depths  as  the  cemetery  for 
families  of  living  creatures  that  outnumber  the  sands  on  the  sea- 
shore for  multitude. 

Where  there  is  a  nursery,  hard  by  there  will  be  found  also  a 
grave-yard — such  is  the  condition  of  the  animal  world.  But  it 
never  occurred  to  us  before  to  consider  the  surface  of  the  sea  as  one 
wide  nursery,  its  every  ripple  a  cradle,  and  its  bottom  one  vast 
burial-place. 

.  On  those  parts  of  the  soHd  portions  of  the  earth's  crust  which  are 
at  the  bottom  of  the  atmosphere,  various  agents  are  at  work,  level- 
Hng  both  upward  and  downward.  Heat  and  cold,  rain  and  sun- 
shine, the  winds  and  the  streams,  all  assisted  by  the  forces  of  gravi- 
tation, are  unceasingly  wasting  away  the  high  places  on  the  land, 
and  as  perpetually  filling  up  the  low. 

But  in  contemplating  the  levelling  agencies  that  are  at  work  upon 
the  solid  portions  of  the  crust  of  our  planet  which  are  at  the  bottom 
of  the  sea,  one  is  led  at  first  thought  almost  to  the  conclusion  that 
these  levelling  agents  are  powerless  there. 

In  the  deep  sea  there  are  no  abrading  processes  at  work ;  neither 
frosts  nor  rains  are  felt  there,  and  the  force  of  gravitation  is  so  para- 
lysed down  there  that  it  cannot  use  half  its  power,  as  on  the  dry 
land,  in  tearing  the  overhanging  rock  from  the  precipice  and  casting 
it  down  into  the  valley  below. 
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IV. 

EARLY  PEEDICTIONS  OF  PROFESSOR  MORSE. 

New  York,  August  lOtJi,  1843. 

Sir:  I  take  this  opportunity  of  communicating  to  the  honorable 
Secretary  the  result  of  the  experiments  made  on  the  8th  inst,  with 
the  prepared  wire  in  one  continuous  line  of  160  miles.  Professors 
Renwick,  Draper,  Ellet,  and  Schaeffer,  with  my  assistants  Professors 
Fisher  and  Gale,  were  present  by  invitation;  Professors  Silliman, 
Henry,  Torrey,  and  Dr.  Chilton  were  also  invited,  but  were  prevented 
by  official  duties  from  attending. 

In  the  letter  to  the  honorable  Secretary  dated  March  10th,  1843, 
in  which  I  propose  my  general  plan,  I  have  this  remark,  speaking  of 
the  wire  after  its  insulating  preparation  should  be  completed :  "  Many 
interesting  experiments  bearing  upon  the  general  result  can  then  be 
tried  before  the  wire  is  enclosed." 

The  experiments  alluded  to  were  tried  on  Tuesday,  and  with  per- 
fect success.  I  had  prepared  a  galvanic  battery  of  300  pairs  in  order 
to  have  ample  power  at  command,  but,  to  my  great  gratification,  I 
found  that  100  pairs  were  sufficient  to  produce  aU  the  effects  I  de- 
sired through  the  whole  distance  of  160  miles. 

It  may  be  well  to  observe  that  the  160  miles  of  wire  are  to  be 
divided  into  four  lengths  of  40  miles  each,  forming  a  fourfold  cord 
from  Washington  to  Baltimore.  Two  wires  form  a  circuit;  the 
electricity,  therefore,  in  producing  its  effects  at  Washington  from 
Baltimore,  passes  from  Baltimore  to  Washington  and  back  again  to 
Baltimore,  of  course  travelling  80  miles  to  produce  its  result.     One 
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hundred  and  sixty  miles,  therefore,  gives  me  an  actual  distance  of  80 
miles,  double  the  distance  from  Washington  to  Baltimore.  The 
result,  then,  of  my  experiments  on  Tuesday  is,  that  a  battery  of  only 
100  pairs  at  "Washington  wiU  operate  a  telegraph  on  my  plan  80 
miles  distant  with  certainty,  and  without  requiring  any  intermediate 
station ! 

Some  careful  experiments  on  the  decomposing  power  at  various 
distances  were  made,  from  which  the  law  of  propulsion  has  been 
deduced,  verifying  the  results  of  Ohm  and  those  which  I  made  in 
the  summer  of  1842,  and  alluded  to  in  my  letter  to  the  Hon. 
C.  G-.  Ferris,  and  published  in  the  House  report  No.  17  of  the  last 
Congress. 

The  practical  inference  from  this  law  is  that  a  telegraphic  communi- 
cation on  the  electro-magnetic  plan  may,  with  certainty,  ie  established 
across  the  Atlantic  ocean!  Startling  as  this  may  now  seem,  I  am 
confident  the  time  wiU  come  when  this  project  will  he  realized. 

The  wire  is  now  in  its  last  process  of  preparation  for  enclosing  in 
the  lead  tube,  which  wiU  be  commenced  on  Tuesday,  the  15th  inst. 

I  have  the  honor  to  be,  sir,  with  sincere  respect,  your  most  obedi- 
ent servant, 

SAMUEL  P.  B.  MORSE, 
Superintendent  of  Electro-Magnetic  Telegraph, 
To  the  Hon.  John  C.  Spencer, 
Secretary  of  (he  Treasury  of  the  TJ.  States. 
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V. 


USE  OP  THE  TELEGRAPH  IN  CONNEXION  WITH 
LONGITUDE  OPERATIONS. 

At  the  Second  Annual  Meeting  of  the  American  Association  for 
the  Advancement  of  Science,  held  at  Cambridge,  Mass.,  in  August, 
1849,  a  valuable  paper,  embodying  the  results  of  Telegraphic  obser- 
vations of  Longitude,  was  read  by  Mr.  Sears  C.  Walker,  a  capable 
astronomer,  since  deceased.  The  investigations  upon  this  subject 
were  undertaken  by  Mr.  Walker,  under  the  direction  of  the  Super- 
intendent of  the  Coast  Survey.  The  question  of  determining  longi- 
tudes by  the  use  of  telegraphic  wires,  is  now  invested  with  fresh 
interest.  The  material  portions  of  the  report  of  Mr.  Walker  may, 
therefore,  be  reproduced  in  connection  with  this  history.  Mr. 
Walker  said : 

"  The  first  mention  of  the  electro-magnetic  telegraph,  in  connec- 
tion with  longitude  operations,  as  far  as  I  know,  was  made,  in 
1837,  by  M.  Arago  to  Dr.  Morse. 

"  The  first  practical  application  of  the  method  was  by  Capt.  Wilkes, 
in  1844,  between  Washington  and  Baltimore.  Two  chronometers, 
previously  rated  by  astronomical  observations  in  the  vicinity,  were 
brought  to  the  two  telegraph  offices,  and  were  compared  together 
through  the  medium  of  the  ear,  without  coincidence  of  beats.  This 
process  is  accurate  enough  for  geographical  or  nautical  purposes :  but 
its  precision  stops  short  of  the  mark  where  the  requirements  of 
geodesy  begin.  In  fact,  two  clocks  beating  the  same  kind  of  time, 
when  placed  side  by  side,  cannot  be  compared  together,  by  the  human 
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ear,  with  sufficient  precision  for  geodetical  purposes.  The  subse- 
quent experience  of  the  Coast  Survey  has  shown,  that  where  several 
astronomers  make  independent  comparisons  of  clocks,  in  this  man- 
ner, two  seconds  of  an  arc,  or  twelve  hundredths  of  a  second  of  time, 
is  an  average  discrepancy  between  their  results. 

"  The  subject  of  telegraph  operations  for  longitude  had  engaged 
the  attention  of  the  Superintendent  of  the  Coast  Survey  previous  to 
the  experiment  of  Capt.  Wilkes ;  but  the  orders  received  by  me  for 
this  purpose  bear  date  November  24,  1845.  In  1846,  the  very  first 
season  in  which  two  astronomical  stations  of  the  Survey  were 
brought  in  connection  by  the  Morse  telegraph  lines,  the  work  of 
connecting  them  together  in  longitude  was  commenced  in  earnest  by 
the  superintendent  of  the  Coast  Survey.  The  cooperation  of  the 
National  Observatory,  as  one  of  the  stations,  was  freely  tendered  by  its 
Superintendent,  Lieut.  Maury,  U.  S.  N.,  and  accepted  by  Prof.  Bache. 

"  Another  station  was  established  at  Philadelphia,  under  the  super- 
intendence of  Prof.  Kendall,  and  stUl  another  at  Jersey  City  under 
Prof  Loomis. 

"  Owing  to  the  imperfect  insulation  of  the  Hues,  the  connection  of 
Jersey  City  with  "Washington  failed  that  year ;  but  the  Washington 
and  Philadelphia  stations  were  connected  together  astronomically  on 
the  10th  and  22d  of  October.  The  method  of  comparison  by  coinci- 
dence of  beats  of  solar  and  sidereal  timekeepers,  was  not  introduced 
this  year;  but  the  equivalent  one  was  employed,  viz.,  the  exchange 
of  star-signals.  These  are  the  dates  of  instants  of  the  passage  of  a 
star  over  the  wires  of  the  eye-piece  of  the  transit  instrument,  sig- 
nahzed  by  tapping  on  the  telegraph  key  at  one  station,  and  record- 
ing it  on  the  Morse  register  at  both. 

"Tn  1846,  we  connected  together  in  longitude  the  Washington 
and  Philadelphia  stations.  In  1847,  the  programme  left  unfinished 
in  1846,  by  the  imperfection  of  the  lines,  was  resumed  and  com- 
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pleted,  and  Washington,  Philadelphiaj  and  Jersey  City  ^ve^e  con- 
nected together.  On  the  27th  of  July,  1847,  the  method  of  coinci- 
dence of  beats,  used  so  successfully  by  R.  T.  Paine,  Esq.,  in  the  chro- 
nometric  operations  for  longitude  in  Massachussets,  and  by  Struve 
and  Airy  in  their  chronometric  enterprises,  was  applied  to  the  tele- 
graphic comparisons  of  the  Philadelphia  and  Jersey  City  clocks. 
This  method  of  coincidences  was  used  in  combination  with  exchanges 
of  star-signals  in  the  telegraphic  operations  of  the  Coast  Survey  in 
1848,  when  the  Cambridge  Observatory,  under  Prof.  Bond,  and  the 
Stuyvesant  Station  in  New  York,  were  connected  together  by  the 
Coast  Survey. 

"  In  October,  1848,  Cincinnati  was  connected  with  Philadelphia. 
The  labors  of  the  year  1848  comprise  some  1,800  observed  transits 
of  stars,  800  comparisons  of  chronometers  by  coincidences  of  beats 
taken  at  the  stations,  5,000  transits  over  wires,  for  determining  the 
personal  equations  of  the  officers  of  the  Survey,  many  thousand 
exchanges  of  personal  clock  signals,  and  600  star-transit  signals. 

"  Of  the  different  kinds  of  registers  I  prefer  the  sheet  of  Mr.  Sax- 
ton.  One  sheet  fiUed  on  both  sides,  or  two  pages,  will  contain  an 
ordinary  night's  work.  A  year's  work  will  make  a  book  of  some 
three  hundred  pages,  on  the  margin  of  which  may  be  entered  the 
ordinary  remarks  for  an  observing-book,  relative  to  the  state  of  the 
level  and  meteorological  instruments,  names  of  stars  observed,  and 
instrumental  deviations.  If  folded  up,  or  bound  and  put  away 
for  a  century,  the  reduction  of  the  work  will  then  be  as  easy  as  at 
first.  In  fact,  we  may,  with  the  metalUc  cylinder,  electrotype  the 
plate ;  or,  using  copper,  we  may  print  from  it  without. 

"  "When  we  reflect  that  the  probable  error  of  one  transit  over  one 
wire  is  only  the  sixteenth  of  a  second,  and  that  with  five  wires  it 
is  only  a  thirty-sixth  part,  or  three  hundredth  of  a  second,  it  is  mani- 
fest that  one  tally,  or  five  wires,  is  ample  for  all  ordinary  worlc     In 
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fact,  one  wire  is  sufficient  for  most  of  the  purposes  of  astronomy,  j 
have  been  led,  on  consideration  of  all  the  facts  known  from  the  expe- 
rience of  the  Coast  Survey,  to  make  the  following  remark  relative 
to  the  precision  of  our  work,  after  proper  adjustment  of  the  transit 
instrument,  or  measurement  of  its  deviations  from  a  normal  state  : — 
The  printed  transit  of  a  fundamental  star  over  any  one  wire  of  Wur- 
demarus  dia-phragm,  and  that  of  a  star,  planet,  or  comet,  whose  place 
is  sought,  over  another  wire, — hoth  reduced  to  the  centre,  on  the  suppo- 
sition of  uniformity  of  interval, — give  the  place  of  the  object  sought  with 
a  precision  not  much  below  that  on  which  rest  the  prpJient  elements  of  aU 
the  bodies  in  the  solar  system.'" 
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VI. 

VELOCITY  OF  THE  GALVANIC  CURRENT. 

In  the  year  1850,  the  American  Association  received  a  paper 
embodying  the  results  of  experiments  on  the  velocity  of  the  G-alvanic 
Current  in  Telegraph  wires.  These  experiments  were  made  under 
the  direction  of  Prof.  A.  D.  Bache,  Superintendent  of  the  Coast  Sur- 
vey ;  and  a  very  excellent  summary  of  them  was  prepared  and  laid 
before  the  American  Association,  by  Dr.  B.  A.  Gtould,  Je.,  from 
whose  report  we  copy : — 

The  ingenious  experiment*  of  Prof.  Wheatstone,  in  1834,  tended 
to  confirm  the  general  opinion  previously  existing,  that  the  velocity 
with  which  the  electricity  was  transmitted  by  a  metallic  conductor 
was  so  enormous — so  immense,  indeed,  compared  with  all  other 
velocities  known  to  us,  excepting  that  of  hght — as  to  warrant  the 
assumption  of  our  incapacity  to  determine  it.  On  this  account, 
Wheatstone's  elegant  experiment  obtained  for  its  author  the  more 
distinction,  and  for  his  results  the  greater  confidence.  One  of  these 
results,  as  announced  by  him,  was,  that  the  velocity  of  electricity 
through  the  copper  wires  used,  was  indeed  appreciable, — ^but  ex- 
ceeded that  of  hght  through  the  planetary  space,t  that  it  could  not 
be  less  than  288,000  miles  in  a  second,  while  light  traverses  about 
186,000  during  the  same  time. 

The  telegraphic  observations,  instituted  under  the  immediate 
direction  of  Mr.  Walker,  by  the  U.  S.  Coast  Survey,  for  determin- 
ing the  differences  of  longitude  between  remote  stations  in  the 

*  Phil.  Trans.,  1884,  p.  583.  t  Phil.  Trans.,  1834,  p.  591. 
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United  States,  led  to  a  very  unexpected  result, — viz. :  that  to  obtain 
the  greatest  harmony  among  the  several  observations,  a  small  correc- 
tion must  be  introduced,  depending  on  the  relative  distances  between 
the  telegraphic  stations.  No  explanation  of  this  phenomenon  offer- 
ed itself,  excepting  the  hypothesis  suggested*  by  Walker,  and  com- 
municated by  Prof.  Bache  to  the  Am.  Phil.  Society  in  March,  1849, 
that  the  time  elapsing  during  the  passage  of  the  signals  between 
remote  stations  was  much  more  considerable,  and  the  velocity,  con- 
sequently, less  than  had  been  before  imagined. 

Since  Walker's  results  were  first  published,  the  subject  has 
engaged  the  attention  of  numerous  astronomers  and  physicists  in 
Europe  and  America,  among  whom  Mitchel,  Pizeau,  and  Steinheil 
are  conspicuous.  The  subject  belongs  in  itself  far  more  properly  to 
the  domain  of  physics  than  to  astronomy,  but  its  special  bearing 
upon  the  problem  of  longitude,  and  the  manner  in  which  it  has 
forced  itself  upon  the  consideration  of  astronomers,  have  made  it 
incumbent  upon  them  to  enter  into  a  full  discussion  of  the  subject. 

While  in  Washington  in  the  month  of  February  last,  I  accepted 
with  pleasure  an  invitation  from  Mr.  Walker  to  take  part  in  an  ex- 
periment on  a  very  large  scale,  for  which  he  had  been  long  engaged 
in  making  preparation  in  behalf  of  the  Coast  Survey,  and  from  which 
he  anticipated  results  so  ample  as  to  put  an  end  to  the  controversy. 
The  Seaton  Station  of  the  Survey  in  Washington,  north  of  the 
Capitol,  and  the  city  of  St.  Louis,  were  connected  on  the  4th  Febru- 
ary, in  one  colossal  galvanic  circuit,  and  but  for  the  damage  occa- 
sioned by  a  storm  on  the  same  day,  the  circuit  would  have  extended 
even  to  Dubuque,  in  the  Territory  of  Iowa,  a  distance  of  some  1500 
miles. 

On  the  night  of  Oct.  31,  1849,  a  series  of  experiments  was  made 

♦  Proc.  Am.  Phil.  Soc,  v.  p.  T6.    Astr.  Nachr.,  xxlx.  54. 
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for  the  express  purpose  of  determining  the  time  needed  for  the 
transmission  of  signals.  The  results  are  published  in  No.  7  of  the 
Astr.  Journ.^  with  a  detailed  account  of  the  methods  which  he  used, 
and  an  analytical  investigation  of  the  effects  of  those  circumstances 
which  could  interfere  with  the  accuracy  of  his  results.  The  mea- 
surements of  all  the  registers  gave  him  for  the  velocity  on  that 
night  16,000  miles  a  second, — differing  less  than  1900  miles  from  his 
previous  result,  and  tending  in  general  to  confirm  it.  The  final 
result  at  which  he  arrived  was  the  general  theorem, — that  a  signal 
given  by  breaking  or  closing  the  galvanic  circuit  at  any  point,  was 
observed  at  other  points  on  the  circuit  after  intervals  proportionate 
to  their  distance  from  the  place  where  the  signal  was  made, — and 
corresponding  to  a  velocity  of  from  16,000  to  19,000  mUes. 

Prof  Mitchel,  of  the  Cincinnati  Observatory,  dissents  from  the 
^dew  taken  by  Mr.  Walker,  and  attributes  the  results  obtained  by 
him  to  the  effect  of  various  sources  of  error  and  uncertainty  in  the 
methods  which  Walker  has  used.  He  devised  a  special  and  very 
curious  apparatus  for  investigating  the  question, — and  with  the 
ingenuity  and  mechanical  skiU  for  which  he  is  so  eminent,  con- 
structed it  at  the  Cincinnati  Observatory,  and  made  a  large  series  of 
interesting  experiments  on  the  Telegraph  Hne  between  Cincinnati 
and  Pittsburgh.  Prof  M.'s  view  of  the  matter  is,  that  after  a  sig- 
nal is  given  by  closing  or  breaking  the  galvanic  circuit,  an  appre- 
ciable time  elapses  before  the  signal  is  communicated  to  any  other 
station,  and  that  it  is  then  received  by  aU  simultaneously.  He  con- 
siders this  in  connection  with  the  details  of  his  experiment  to  indi- 
cate that  two  fluids  circulate  in  opposite  directions  between  the 
poles  of  a  battery,  but  that  neither  makes  its  influence  perceptible 
until  complete  circulation  of  each  has  taken  place  from  pole  to  pole. 
The  velocity  of  this  circulation  Prof  Mitchel  infers  to  be  about 
30,000  mUes  a  second. 

11 
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Were  the  arrangement  of  the  Telegraph  such  now  as  it  was  at 
first,  one  source  of  uncertainty  would  perhaps  have  been  avoided  in 
the  experiments ;  but  the  opportunity  of  solving  this  latter  problem  • 
would  have  been  lost.  Until  telegraphers  availed  themselves  of  the 
discovery  of  Steinheil,  that  no  control  over  the  circuit  was  lost 
when  one  half  of  it  was  formed  by  the  earth,  each  Telegraph  line 
was  double — consisting  of  one  wire  to  the  terminus  and  another 
back.  But  in  all  the  hnes  in  use  in  this  country,  the  earth  forms 
one  half  of  the  circuit.  Are  we  to  consider,  when  the  two  distant 
extremities  of  a  line  of  wire  communicate  with  the  earth  at  a  dis- 
tance of  many  hundred  miles  from  one  another,  that  there  is  a 
special  line  of  tension  through  the  earth  from  one  extremity  to  the 
other  ?  and  that  a  signal  is  communicated  from  terminus  to  termi- 
nus through  the  ground,  in  the  same  manner  as  it  is  through 
a  wire  ?  or  may  we  consider  the  earth  as  a  huge  receptacle,  to  speak 
metaphorically,  capable  of  receiving  or  imparting  any  amount  of 
electricity  at  any  time  ?  The  former  opinion  is  held  by  my  friend 
Mr.  "Walker. 

But  does  it  not  seem  improbable  that  the  slight  activity  of  a 
galvanic  battery,  traversing  a  circuit  of  1000  miles  of  wire,  should 
be  sufficient  to  establish  a  special  line  of  electric  tension  extending 
through  the  earth  in  a  cord  or  parallel  with  the  siu-face  for  750 
miles  ?  For  my  own  part,  when  I  remember  not  only  the  grand 
phenomena  of  terrestrial  magnetism,  but  the  immense  galvanic 
force  which  must  be  exerted  by  the  mutual  influence  of  the  huge 
masses  of  metal  in  the  bowels  of  the  earth, — when  I  consider  the 
mighty  electrical  activity  developed  in  the  great  processes  of  nature, 
— I  wiU  confess  that  I  cannot  bring  myself  to  believe  that  one 
special  continuous  line  of  electric  tension  in  the  ground  between  two 
remote  stations  can  be  established  athwart  all  these  colossal  forces 
by  the  action  of  a  puny  Telegraph  battery. 
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VII. 

TABLE  OF  SUBMARINE  CABLES. 

Bonte.  Date.  Miles. 

Dover  and  Calais, 1850  24 

Dover  and  Ostend, 1852  76 

Holyhead  and  Howth, 1852  65 

England  and  HoUand, 1853  115 

Portpatrick  and  Donaghadee  (two  Cables),      .  1853  26 

Italy  and  Corsica, 1854  65 

Corsica  and  Sardinia, 1854  10 

Denmark— Great  Belt, 1854  15 

Denmark— Little  Belt, 1854  5 

Denmark— Sound, 1855  12 

Scotland—Frith  of  Forth, 1855  4 

Black  Sea, 1855  400 

Soland,  Isle  of  Wight, 1855  3 

Straits  of  Messina, 1856  5 

Gulfof  St.  Lawrence, 1856  74 

Straits  of  Northumberland, 1856  10^ 

Bosphorus, 1856  1 

Gut  of  Canso,  Nova  Scotia, 1856  2 

St.  Petersburg  to  Cronstadt, 1856  10 

Atlantic  Cable— Yalentia  Bay  to  Trinity  Bay,  1858  1950 
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VIII. 

THE  MOESE  TELEGEAPHIO  ALPHABET. 


Letters. 

Figures  and  Punctuation. 

A  -  — 

0  -- 

1  _ 

B 

C 

D 

P 

Q 

K 

S  --- 
T  — 

2 

3 

4 

5 

6 

Jh    - 

P 

a 

U 

7 

H 

V 

8 

I  -- 

W 

9 

K 

L  

M 

N 

X 

Y  --    -- 

Z 

& 

&c 

0  

(•) 

(?) 

0)  — 
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IX. 


RECEPTION  OF  THE  TIDINGS  OF  SUCCESS  IN  THE 
UNITED   STATES. 

The  tidings  of  the  meclianical  success  of  the  enterprise,  first  received 
in  New  York  on  the  5th  of  August,  gave  the  first  impulse  to  a  uni- 
versal jubilee.  That  the  Cable  had  been  safely  laid,  was  a  fact  which 
justified  a  warm  expression  of  popular  feeUng.  The  successful  laying 
of  an  Oceanic  Telegraph  was  justly  regarded  by  the  American  peo- 
ple as  an  achievement  which  carried  rich  compensation  for  previous 
trials  and  dangers.  For  the  space  of  a  week,  therefore,  whUe  the 
question  of  overcoming  the  scientific  difficulties  of  transmission  of 
the  electric  current  yet  remained  unsettled,  the  country  gave  itself 
up  to  a  general  jubilation. 

The  announcement  of  the  landing  of  the  Cable  at  Trinity  Bay 
reached  the  quiet  town  of  Andover,  Massachusetts,  while  the  Alumni 
of  the  Theological  Seminary  at  that  place  were  celebrating  their  semi- 
centennial anniversary  by  a  dinner.  One  thousand  persons  were 
present,  all  of  whom  rose  to  their  feet,  and  gave  vent  to  their  excited 
feelings  by  continued  and  enthusiastic  cheers.  When  quiet  was 
restored,  the  Alumni  sang  the  Doxology  to  the  tune  of  "  Old  Hun- 
dred ;  "  brief  addresses,  referring  to  the  great  event  as  a  new  link  in 
the  influences  of  Christianity,  were  dehvered  by  the  Eev.  Wm. 
Adams,  D.D.,  of  New  York,  the  Eev.  Dr.  Hawes  of  Hartford,  and 
others ;  a  prayer  was  ofi'ered,  and  the  dinner  was  then  resumed. 

The  news  was  received  at  Washington  with  unbounded  enthusi- 
asm.    Labor  was  entirely  suspended  in  the  Government  Depart- 
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ments,  and  the  tidings  spread  over  the  city  with  extraordinary 
rapidity.  The  President  was  not  in  town,  having  retired,  some 
days  previously,  to  Bedford,  Pennsylvania,  at  which  place  the  an- 
nouncement was  made  to  him. 

At  Albany,  New  York,  the  proceedings  of  the  Courts,  of  the 
Board  of  Trade,  and  of  the  Eaihoad  Companies,  were  instantly  ar- 
rested, and  intense  excitement  prevailed.  In  that  city,  and  at  Utica, 
Syracuse,  Rochester,  Buffalo,  and  other  cities  and  towns  in  the  State 
of  New  York,  public  and  private  buildings  were  illuminated,  and 
enthusiasm  found  vent  in  various  demonstrations. 

In  the  city  of  New  York,  the  first  news  was  received  with  some 
degree  of  caution.  Hence  the  celebration  of  the  event  on  the  night 
of  the  5th  of  August  was  not  equally  enthusiastic  with  the  demon- 
strations elsewhere.  The  city  reserved  itself  for  a  future  occasion. 
On  the  reception  of  the  Queen's  Message,  its  exuberance  knew  no 

bounds. 

At  FishkiU,  New  York,  an  impromptu  celebration  took  place,  at 

which  speeches  were  delivered  by  the  Rev.  Henry  Ward  Beecher, 

and  others.     In  the  course  of  his  remarks,  Mr  Beecher  said : — 

"  Here  I  mark  one  thing,  vi^;. :  That  while  this  wire,  with  those 
other  co-related  telegraphs  on  either  side,  wOl,  in  the  first  instance, 
work  towards  monopoly,  in  the  second  and  main  instance  they  wiU 
work  towards  diffusion  and  the  common  weal ;  for  although  com- 
merce and  pohtics,  and  the  merchant  class  and  the  poHtical  class  will 
in  the  first  instance  be  the  users,  and  so  be  benefited  first  by  it,  yet, 
in  the  main,  the  people  will  be  the  ones  who  wiU  reap  the  benefit, 
for  whatever  thing  brings  now  whole  communities  into  circvun- 
stances  of  greater  prosperity  must  needs,  in  the  spirit  and  temper  of 
our  time,  be  distributive.  If  it  were  possible  for  knowledge  to  be 
confined  to  the  minds  of  the  many,  if  it  were  possible  for  mono- 
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polists  to  lock  up  the  two  ends  of  this  wire,  holding,  on  either  side, 
the  power  of  its  inteUigence,  it  might  be  disastrous  to  governments 
and  to  the  people.  But  now  it  has  a  tendency  to  make  knowledge 
co-extensive  with  the  globe  instantaneously." 

Illuminations  took  place  in  Brooklyn,  the  city  of  Captain  Htro- 
bon's  residence.  Among  the  transparencies  was  one  hung  over  the 
Mechanics'  Bank,  which  bore  the  words  of  a  telegraphic  dispatch 
forwarded  by  the  commander  of  the  Niagara  to  his  family — viz. : — 

"Trinity  Bat,  Aug.  5,  1858. 

"  God  has  been  with  us.  The  Telegraph  Cable  is  laid  without 
accident,  and  to  Him  be  all  the  glory.     We  are  aU  weU. 

"  Yours  affectionately,  Wm.  L.  Hudson." 

Similar  demonstrations  occurred  on  the  5th  and  6th  of  August  at 
the  South  and  West.  The  cities  of  Philadelphia  and  New  Orleans 
were  especially  jubilant.  In  the  city  of  Boston,  salutes  were  fired, 
illuminations  took  place,  and  bonfires  were  lighted. 

The  reception  of  the  Queen's  Message  on  the  16th  and  17th  of 
August,  however,  produced  the  most  remarkable  effect.  Celebra- 
tions which  had  been  promised,  but  were  postponed  until  the  cer- 
tainty of  success  became  assured,  took  place  under  circumstances  of 
unusual  impressiveness.  That  which  occurred  in  the  city  of  New 
York,  on  the  evening  of  Tuesday,  August  17,  was  in  many  respects 
the  most  remarkable  popular  demonstration  that  has  occurred  for 
many  years.  Without  preparation,  and  without  the  settlement  of  a 
programme,  the  city  suddenly  exulted.  It  was  a  momentary  im- 
pulse, ended  as  speedily  as  it  began,  and,  being  a  short-lived  excite- 
ment, brought  no  reaction  with  it.     Two  thousand  workmen  from 
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the  Central  Park  appeared  in  Broadway  at  noon,  marching  in  orderly 
procession,  bringing  with  them  their  implements  of  labor  which  they 
had  ceased  using  for  a  day.  From  the  City  Hall,  the  hotels  and 
offices,  flags  floated.  Banners  were  displayed  in  the  leading  thorough- 
fares, as  night  drew  on ;  and  at  dusk  the  City  Hall,  the  Astor  House, 
the  newspaper  establishments,  stores  and  dwellings  in  the  lower 
part  of  the  city  blazed  with  the  hght  of  a  spontaneous  illumination. 
Unfortunately  a  display  of  fine  pyrotechny  which  took  place  in  front 
of  the  City  HaU,  resulted  in  a  disaster  to  that  fine  edifice ;  the  un- 
consumed  remains  of  the  fireworks  igniting  the  roof  of  the  Hall  and 
producing  a  partial  destruction  of  the  upper  floor.  The  celebration 
was  marked  by  the  burning  of  a  City  HaU,  and  the  two  events 
became  historical  together. 

Among  the  devices  displayed  upon  transparencies  during  the 
illumination,  the  following  expressed  the  popular  feehng  in  a  signi- 
ficant manner : — 

"  Victoria.  All  hail  to  the  Inventive  G-enius  and  Indefatigable 
Enterprise  of  John  and  Jonathan,  that  has  succeeded  in  consum- 
mating the  Mightiest  Work  of  the  Age ;  may  the  Cord  that  binds 
them  in  the  bonds  of  International  Friendship  never  be  severed,  and 
tiie  Field  of  its  Usefulness  extend  to  every  part  of  the  Earth. 

"Let  nations  shout,  'midst  cannons'  roar, 
Proclaim  the  event  from  shore  to  shore." 

"  The  old  Cyrus  and  the  new — the  first  conquered  the  land  for 
himself,  the  second  the  ocean  for  the  world." 

"Lightning  Caught  and  Tamed  by  Franklin.  Taught  to  Read 
and  Write  and  go  on  errands  by  Morse.  Started  in  the  Foreign 
Trade  by  Field,  Cooper  &  Co.,  with  Johnny  Bull  and  Brother 
Jonathan  as  Special  Partners." 
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In  the  city  of  Brooklyn,  on  the  succeeding  evening,  a  jubilee 
reception  was  given  to  Captain  Hudson.  In  response  to  an  address 
of  vfelcome  from  ex-Mayor  Hall,  Captain  Hudson  made  the  follow- 
ing pithy  httle  speech : — 

"Mr.  Mayor:  If  I  were  not  a  sailor,  I  should  stay  back  and  not 
open  my  mouth  to  reply.  But  I  am  surprised  at  what  I  see  before 
me ;  for  I  have  done  nothing  to  deserve  this — it  is  entirely  unde- 
served. I  have  done  nothing  more  than  my  duty — nothing  that 
calls  for  anything  of  this  kind,  "We  have  been  engaged  in  a  work 
that  will  make  a  sensation  over  the  whole  world.  It  ushers  in  a  new 
era  in  the  commercial  community.  Through  its  means  we  shall  be 
able  to  carry  the  gospel  to  all  parts  of  the  earth.  We  have  been 
simple  instruments  ia  Higher  Hands  to  bring  about  the  accomphsh- 
ment  of  this  enterprise.  There  is  One  higher  than  us,  and  to  Him 
should  be  given  aU  the  praise.  I  hardly  know  how  to  speak.  But 
you  would  not  expect  much  from  a  sailor,  and  therefore  you  wOl 
not  be  disappointed." 

The  jubilee  was  general  throughout  the  coimtry,  after  the  recep- 
tion of  the  Message  of  Her  Majesty ;  so  general,  indeed,  were  the 
demonstrations  of  unbounded  joy,  that  it  would  be  difficult  to  exag- 
gerate any  account  of  the  rejoicings.  The  jubilee  of  a  Nation  is  a 
rare  event,  and  justifies  a  passing  notice  in  this  record. 

At  Belfast,  Maine,  the  celebration  was  very  spirited.  H.  0.  Alden, 
Esq.,  Vice-President  of  the  American  Telegraph  Company,  and  a 
stockholder  in  the  Atlantic  Company,  caused  the  Queen's  Message 
to  be  generally  circulated  among  the  citizens. 

At  Detroit,  Michigan,  the  display  of  enthusiasm  was  totally  unpre- 
cedented. The  demonstrations  commenced  by  the  firing  of  one 
hundred  guns  at  sunset ;    fire-bells  rang  merry  peals,  rockets  were 
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fired,  bonfires  lighted  in  the  crowded  streets,  the  thoroughfares  gaily 
decorated  with  streamers  and  appropriate  transparencies.  The  pub- 
lic buildings  and  private  dwellings  were  illuminated.  An  imposing 
torch-hght  procession,  headed  by  the  Mayor  of  the  city  and  ofl&cers, 
marched  through  the  principal  streets  to  the  Campus  Martius,  where 
addresses  were  delivered,  and  expressive  resolutions  passed. 

The  city  of  Cincinnati,  Ohio,  was  brilliantly  illuminated  in  honor 
of  the  Ocean  Telegraph.  At  the  corner  of  every  street  barrels  of 
tar  were  burning,  donated  for  the  purpose  by  the  Gas  Company.  The 
bells  of  Cincinnati,  Covington,  and  Newport  were  rung,  and  100 
guns  were  fired. 

At  Pittsburg,  Pennsylvania,  the  celebration  was  a  brilliant  affair. 
At  four  o'clock,  p.m.,  all  business  was  suspended,  all  the  bells  in  the 
city  were  rung,  and  a  salute  of  100  guns  fired.  In  the  evening 
there  was  a  torchlight  procession  by  the  civic  societies,  and  a  gene- 
ral illumination  of  pubUc  and  private  houses.  On  the  rivers  there 
was  an  illuminated  regatta  by  all  the  boat  clubs. 

The  reception  of  the  Queen's  and  President's  Messages  was  hailed 
at  St.  Louis  with  dehght.  The  Messages  were  read  on  'Change,  and 
ehcited  hearty  acclamations.  Congratulatory  remarks  were  made 
by  several  gentlemen.  A  meeting  was  convened  under  the  direc- 
tion of  the  President  of  the  Chamber  of  Commerce,  and  the  follow- 
ing resolution  imanimously  adopted: — 

Resolved^  By  the  Chamber  of  Commerce,  that  St.  Louis  wiU  unite 
with  the  country  in  the  celebration  of  this  great  international  enter- 
prise. 
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X. 


MR.  BERDAN  AS  THE  INVENTOR  OF  THE  NEW  PAY- 
ING-OUT MACHINE. 

[The  name  of  Mr.  Hiram  Berdan,  of  New  York,  having  been 
mentioned  in  the  body  of  this  work,  in  connexion  with  the  inven- 
tion of  the  Paying-out  Machine,  which  was  successfully  employed 
in  laying  the  Atlantic  Cable  in  the  Summer  of  1858,  we  deem  it 
proper  to  produce  certain  proofs,  estabhshing  the  claims  of  that 
gentleman  as  the  original  inventor  of  that  beautiful  apparatus :] 

Soon  after  the  failure  of  the  Telegraphic  Expedition  of  1857,  and 
as  soon  as  the  causes  of  such  failure  could  be  satisfactorily  ascer- 
tained, Mr.  H.  Berdan,  of  this  city,  set  himself  to  the  task  of  inves- 
tigating the  subject  and  devising  a  paying-out  apparatus  which 
would  supply  the  defects  of  that  aheady  used,  and  in  his  judgment, 
successfully  lay  the  Cable  across  the  Atlantic. 

About  the  1st  of  January  of  the  present  year,  Mr.  Berdan  had 
completed  his  design  and  had  a  working  model  constructed  on  such 
a  scale  as  to  show  clearly  the  full  operation  of  all  the  different  pants 
of  the  apparatus.  Mr.  Field's  attention  had  been  called  to  Mr. 
Berdan's  invention,  and  expressing  his  anxious  desire  that  Mr. 
Everett  should  examine  the  apparatus,  a  day  was  appointed  for 
him  to  do  so,  which  was  the  Monday  previous  to  the  saihng  of  the 
Persia,  which  took  Mr.  Field  and  Mr.  Everett  to  Liverpool  in 
January  last.  Mr.  Field,  Mr.  Everett,  Peter  Cooper,  Capt. 
Hudson,  and  many  other  gentlemen,  were  present  when  Mr.  Eve- 
eett  made  his  first  visit  to,  and  examination  of,  Mr.  Berdan's  model. 
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When  Mr.  Everett  first  exarained  the  model  and  noticed  that 
the  tension  on  the  Cable  was  to  be  tested  by  a  counter  weight,  he 
remarked  with  reference  t#  it,  "  Oh,  that  won't  do,  a  counter  weight 
cannot  be  used  on  board  ship,  the  momentum  is  too  great.  We 
have  thought  of  that  and  abandoned  it." 

To  which  Mr.  Berdan  replied,  that  he  doubted  if  Mr.  Everett 
yet  understood  the  operation  of  the  macliine  and  its  effect  upon  the 
Cable  to  give  elasticity  to  it ;  that  there  was  no  serious  difficulty  in 
placing  the  counter  weights  on  board  ship.  Mr.  Berdan  then 
operated  the  model,  showing  the  effect  of  the  counter  weights  and 
the  various  parts  of  the  machinery  so  satisfactorily  that  Mr.  Everett 
appeared  to  change  his  mind  at  once,  and  observed,  "  I  came  here 
with  no  expectations  of  seeing  any  thing  new.  We  have  had  a 
thousand  suggestions  from  various  sources,  but  this  is  new  and 
interesting,  and  I  am  now  satisfied  that  we  must  adopt  a  compen- 
sating movement."  Mr.  Everett  then  remarked  that  he  had  no 
plan  of  his  own  as  yet,  was  wedded  to  no  system,  and  was  deter- 
mined to  seek  for  the  best,  and  use  it ;  that  he  was  much  pleased 
with  Mr.  Berdan's  plan ;  that  he  wished  Mr.  B.  would  let  him  take 
the  model  with  him  that  he  might  study  it  on  his  way  out  to  Lon- 
don. Mr.  Berdan  consented,  and  the  model  was  accordingly  boxed 
and  sent  to  Mr,  Everett's  state-room,  on  board  the  Persia,  and  was 
taken  by  Mr.  Field  and  Everett  to  London.  The  following  is  a 
copy  of  a  letter  acknowledging  the  receipt  of  the  model  by  the 
Atlantic  Telegraph  Company : 

"Atlantic  Telegraph  Company, 
"  22  Old  Bond  street,  London, 
"  Engineers'  Department,  March  Mh,  1858. 

Cyrus  W.  Field,  Esq.,  Atlantic  Telegraph  Company,  London: 
"  My  Dear  Sir, — I  have  read  the  very  interesting  communiea- 
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tion  commuuicated  by  Mr.  Berdan,  of  New  York,  addressed  to 
yourself,  and  have  also  examined  the  model  of  his  apparatus  which 
you  brought  from  America.  I  must  say  that  he  deserves  our  very 
best  thanks  for  the  elaborate  attention  he  has  devoted  to  the  subject 
which  has  resulted  in  the  design  of  a  paying-out  machine,  embody- 
ing many  of  the  conditions  requisite  for  success. 

"  The  most  important  feature  of  his  plan  is  the  arrangement  to 
compensate  for  the  motion  of  the  vessel,  and  this  you  are  aware  has 
engaged  our  attention  for  some  time." 

On  the  25th  of  January  last,  Mr.  Bkrdan  forwarded  to  Mr.  Field 
drawings  of  his  paying-out  apparatus,  accompanied  by  a  letter  giving 
his  views  generally,  and  fuH  explanations  of  his  machine  in  par- 
ticular. 

This  communication  from  Mr.  Berdan  to  Mr.  Field  was  laid 
before  Mr.  Bright,  the  Engineer-in-chief  of  the  Company,  who 
wrote  to  Mr.  Field  in  reply,  of  which  the  following  is  an  extract : 

"The  Atlantic  Telegraph  Company  Limited, 

"22  Old  Bond  street, 
"London,  E,  C,  January  \%i\  1858. 

"  Sir, — I  have  received,  by  the  hands  of  Cyrus  W.  Field,  Esq., 
one  of  the  Directors  of  this  Company,  your  very  beautiful  and 
elaborate  model  of  a  paying-out  machine  for  depositing  the  Atlantic 
Telegraph  Cable  in  the  Ocean. 

"  I  beg  to  tender  you  the  warmest  thanks  of  the  Directors  for 
the  lively  interest  you  have  so  evidently  evinced  for  the  success  of 
this  undertaking. 

"  The  machine  shall  be  submitted  to  the  English  and  American 
scientific  authorities  who  are  engaged  in  assisting  us  with  their 
judgment  as  to  the  right  means  for  laying  the  Cable  next  summer, 
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and  I  am  quite  certain  it  will  receive  at  their  hands  a  perfectly  fail 
and  especial  consideration.     Again  thanking  you  for  your  kindness, 
"  I  am,  Sir,  youts  very  truly, 

"  GrEO.  Seward,  Secretary. 
"HiEAM  Berdan,  Esq.,  110  Broadway,  New  York." 

It  is  pertinent  to  remark  that  in  Mr.  Berdan's  letter  to  Mr.  Field  of 
the  25th  of  January,  the  former  laid  great  stress  upon  the  importance 
of  properly  adjusted  scrapers  to  remove  the  tar  from  the  sheaves. 
In  that  letter,  in  describing  his  machinery,  Mr.  Berdan  writes : — 
"  At  a  convenient  point  in  the  frames  B  and  D,  as  well  as  the 
other  sheave  frames,  I  place  shafts,  having  scrapers  attached  there- 
to, of  such  forms  as  to  fit  the  grooves  in  the  sheave  wheels.  The 
axes  of  these  shafts  are  placed  at  such  a  distance  from  the  periphery 
of  the  sheave  wheels  as  to  allow  the  shaft  to  rotate  freely  on  its 
axis,  the  scrapers  just  touching  the  whole  inner  surface  of  the 
grooves  in  the  sheaves;  a  handle  on  the  outer  end  of  the  shaft 
serves  to  hold  the  scrapers  in  a  proper  position  to  remove  any  tar 
that  may  be  adhering  to  the  surface  of  the  sheaves.  On  the  top  of 
the  frames,  and  immediately  over  the  sheaves,  I  place  water  cans, 
having  an  outlet  over  each  sheave  to  wet  the  Cable,  and  prevent  in 
part  the  accumulation  of  tar  on  the  sheaves,  as  weE  as  to  assist  in 
the  cleaning  operation  of  the  scrapers."  Again,  in  Mr.  Berdan's 
letter  to  Mr.  Field,  dated  the  27th  of  March  last,  Mr.  Berdan  writes 
as  follows : — "  Constant  dripping  of  water  on  the  sheaves,  together 
with  the  use  of  an  instrument  which  can  be  apphed  with  accuracy 
every  few  moments  to  take  off  the  accumulation  of  tar,  is  also  very 
important, — ^water  is  preferable  to  oil,  as  the  latter  would  dissolve 
the  tar  on  the  Cable,  which  is  not  desirable." 

On  the  3d  of  June  following,  Mr.  Everett  makes  a  report  to  Mr. 
Field  in  which  occurs  the  following : — "  The  operation  of  the  ma- 
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chinery  generally,  is  certainly  satisfactory,  and  there  is  no  alteration 
I  can  suggest  other  than  in  the  tar  scrapers,  which  wiU  require 
modification ;  the  amount  of  tar  accumulating  is  so  much  beyond 
•what  could  have  been  expected  from  last  year's  experience,  owing 
to  the  repeated  coatings  since  it  was  unloaded  from  the  vessel  last 
October,  that  extraordinary  provision  will  be  required."  It  clearly 
appears  from  Mr.  Everett's  report  that  Mr.  Berdan  did  not  attach 
too  much  importance  to  the  tar  scrapers,  and  that  his  recommenda- 
tions, which  ought  to  have  been  adopted  at  first,  were  found  abso- 
lutely necessary  at  last. 

The  question  now  accrues,  and  it  is  one  of  importance :  To  whom 
is  the  credit  due  for  devising  the  paying  out  apparatus  which  was 
used  in  successfully  laying  the  Atlantic  Cable  ?  Mr.  Everett  is 
doubtless  entitled  to  a  full  share  of  credit  for  superintending  the 
constructing  of  the  machinery,  and  for  the  exercise  of  a  sound  dis- 
cretion in  adopting"  from  the  numerous  different  suggestions  sub- 
mitted to  the  Company,  such  as  appeared  to  him  most  feasible.  It 
seems  equally  clear  that  in  the  exercise  of  his  judgment  in  converse 
with  the  other  able  engineers  of  the  Company,  the  principle  of  Mr. 
Berdan's  compensating  apparatus,  and  the  arrangement  and  use  of 
the  tar  scrapers,  with  some  modifications,  were  adopted  and  used ; 
and  as  these  two  features  in  the  apparatus  were  the  principal  novelties 
and  improvements  upon  the  old  machine,  it  is  certainly  fair  to  give 
Mr.  Berdan  the  full  credit  of  their  introduction,  especially  as  Mr. 
Everett  and  the  other  engineers  had  the  model,  drawing,  and  speci- 
fications of  the  same  constantly  before  them. 


Another  Triumph  of  Genius. 

"We  feel  that  we  should  not  conclude  this  work  with- 
out devoting  a  short  space  to  a  notice  of  an  equal  triumph 
in  another  sphere.  We  refer  to  the  invention  of  the 
Sewing  Machine,  and  particularly  to  the  new  one  recently 
patented  by  the  Grqver  &  Baker  Sewing  Machine  Com- 
pany. It  will  be  to  the  domestic  sphere  what  the 
Atlantic  Telegraph  will  be  to  the  commercial  world.  It 
will  effect  an  entire  revolution  in  the  condition  of  woman, 
and  the  beneficial  effects  conferred  upon  the  human  race 
will  be  as  direct  and  immediate,  for  it  will  enable  every 
mother  to  have  time  to  educate  her  children  and  ^t  them 
for  the  proper  discharge  of  the  duties  of  life. 

That  the  reader  may  fully  appreciate  the  value  of  their 
invention,  we  will  briefly  state  that  it  will  sew  between 
1200  and  1300  stitches  to  the  minute,  that  it  makes  a 
patented  stitch,  pecuhar  to  itself,  which  resembles  the 
"back  stitch"  as  made  by  hand,  loth  in  its  strength  and 
elasticity^  and  in  the  fulness  a^d  beauty  of  the  stitch  on 


the  face  side,  while  the  under  thread  is  ingeniously  inter- 
woven with  the  upper  thread  in  such  a  manner  that  each 
stitch  is  independent  of  its  neighbor,  so  that  if  the  threads 
be  cut  or  broken  at  right  intervals,  the  strength  of  the 
seam  is  unimpaired.  It  differs  from  the  back  stitch  in 
being  more  beautifal  and  regular  upon  the  under  side. 
As  the  back  stitch  requires  more  thread  than  any  other 
kind  of  hand  sewing,  so  the  Grover  &  Baker  stitch  re- 
ceives its  great  strength  and  elasticity  of  seam  by  using 
a  little  more  thread  upon  the  side  under  than  the  shuttle 
machine.  The  sewing  is  done  from  two  ordinary  spools ; 
no  rewinding  of  thread  is  necessary^  and  the  machine 
may  be  adapted  at  pleasure  to  all  varieties  of  work  by  a 
mere  change  of  spools.  By  its  own  operation  it  finishes 
off  and  fastens  its  work,  and  the  machine  is  so  simple 
that  a  child  of  ten  years  can  readily  understand  and  use 
it,  while  it  is  sufficiently  durable  to  last  a  life-time. 


HERRING'S 
Patent  Champion  Fire  and  Burglar-proof  Safes. 


MEDALS 


AWARDED    AT   THE 


WO  R  L  D'S 


FAIR, 


LONDON. 


1851. 


MEDALS 


AWARDED   AT    THE 


WORLD'S 


FAIR, 


NEW    YORK. 


1853- 


WITH    THIS    SAFE    WE    DEFY    THE    WORLD. 

We    also   challenge    any  one    to  show  that  it  has  ever  in  a  single  instance,  in   an 
accidental  fire,  failed  to  preserve  its  contents,  and  as  a  proof  of  our  sincerity  we  offer 

A    REWARD    OF    1,000    DOLLARS 

To  any  person  who  shall  prove  that  one  of  them  has  ever  failed,  in  an  accidental  fire,  to 

preserve  its  contents. 

> « 

EVERY  MERCHANT  IN  THE  CITY  AND  COUNTRY 

Has  books  and  papers  (articles  which  are  never  covered  by  policies  of  insurance),  the  loss  of  which  would  prove 
highly  disastrous  and  in  many  cases  ruinous.  The  same  may  be  said  of  a  large  majority  of  wholesale  dealers, 
retailers,  planters,  capitalists,  &c.  Such  a  calamity  may  be  guarded  against  at  a  small  outlay,  as  can  be  proved  by 
the  testimony  of  merchants,  and  others,  of  the  highest  standing  in  this  city  and  elsewhere,  who  have  saved, 
respectively,  from  one  hundred  to  eight  hundred  times  the  amount  of  their  investment  by  purchasing  one  of 
HERRING'S  PATENT  SAFES. 

EVERY  COURT  HOUSE  AND  PUBLIC  OFFICE  IN  THE  UNITED  STATES, 
With  rare  exceptions,  is  liable,  any  night,  to  be  entered  by  burglars,  rifled  of  its  funds,  or  consumed  by  fire, 
together  with  its  valuable  contents,  and  although  its  most  important  documents  and  records  could  be  rendered 
perfectly  secure  at  a  cost  of  from  two  to  seven  hundred  dollars,  from  half  a  million  to  several  millions  of  dollars 
are  constantly  at  stake  in  order  to  save  so  small  an  expense.  Many  would  suffer  less  by  the  loss  of  their  stock  of 
merchandise,  uninsured,  than  by  the  destruction  of  their  books  and  papers ;  yet,  they  annually  pay  large  sums  for 
insurance  on  the  former,  but  save  the  expense,  although  only  required  once  in  a  lifetime,  of  insuring  the  latter.  A 
little  reflection  must  convince  such  that  they  are  not  following  the  dictates  of  true  economy. 

S.   C.   HERRING  &  Co., 

251   BROADWAY, 

Cor.  Murray  St.,  opposite  City  Hall,  New  York. 
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Established   1802. 


O 
WARREN    STREET, 

Near    College    Place, 

^  New  York.  /t/ 


An  experience  of  over  half  a  century,  together  with  increased  facilities,  has  enabled  u; 

to  manufacture 

A  Stock  for  this  Season 

To  which  we  invite  the  attention  of  buyers,  as  worthy  of  our  long-established  reputationi 

Isaac  Smith's  Son  &  Co. 


FANCY     GOODS, 

105  &  107   Chambers   Street,  and  89  &  91   Reade  Street. 


GARY,    HOWARD  &  SANGER, 

Importers  and  Jobbers, 

Offer  at  low  prices  their  Stock,  which  embraces  full  lines  of  all  goods  belonging  to 
heir  branch  of  trade,  both  foreign  and  domestic. 

They  will  sell  the  Trade,  at  Manufacturers'  prices  with  their  largest  discounts,  the 
ollowing  articles,  viz. : 


Pratt  Brothers  Sc  Co.'s  Ivory  Combs. 
Palmer  &  Howell's  Shell  Combs. 
David  E.  Noyes  &  Co.'s  White  Horn 

Combs. 
G.  D.  Percussion  Caps,  "  Genuine." 
Washington  Arms  Co.'s  Pistols. 
British  Standard  Linen  Thread. 
Stevens  &  Co.'s 
Waverley  Mills  " 

Stevens  &  Co.'s  Shoe  " 


Walker  &  Brothers  6  Cord  Spool  Cotton. 

Enterprise  Mills  Writing  Papers. 

White  and  Buff  Envelopes. 

Playing  Cards. 

Shoe  and  Corset  Laces. 

Sewing  Silks. 

Hooks  and  Eyes. 

Needles. 

Ladies'  Skirts. 

Hunter's  Transparent  Soap. 


To  which  they  add  : 


Fine  Gold  Jewelry,  Watches, 
Guns,  Rifles,  Pistols, 
Musical  Instruments, 
Pocket  Cutlery,  Shears, 


Scissors,  Perfumery, 
Druggists'  Articles,  Brushes, 
Suspenders,  Buttons, 
Stationery,  Pocket  Books, 


•    Skirt  Hoops,  &c. 


They  keep  a  large  and  full   assortment   through   the  whole  year,  and  all  orders 
pntrusted  to  them  will  receive  prompt  and  careful  attention. 


Catalogues  furnished  upon  application. 


CALHOUN     &     ROBBINS, 

Nos.  26  &  28  VESEY  STREET  (up  stairs), 
Between    Broadway    and    Church    Street,    New    York, 

IMPORTERS    AND    JOBBERS    OF 

English,   French,   German,   and    American    Fancy  Goods    and 

Trimmings, 

For      Cash. 


We  invite  Merchants  visiting  the  city  to  call  and  examine  our  complete  Stock  of  Goods  suited  to  every  sectio 
of  the  country,  which  is  kept  full  during  the  whole  year,  and  consists  in  part  of  Shell,  Horn,  India  Rubber,  ano 
Ivory,  Back,  Dressing,  Fine,  and  other  Combs,  every  kind  and  style  made. 

Twist,  Silk,  Lasting,  Bone,  Rubber,  Pearl,  Agate,  Metal,  and  other  Coat,  Vest,  Shirt,  and  Suspender  Buttons 
Ladies' Silk,  Velvet,  Crochet,  Fancy,  Gilt,  Rimmed,  Glass  and  other  styles  of  Dress  Buttons  in  every  variety  made 
and  the  largest  Stock  to  be  found  in  the  city. 


Cloth,  Hair,  Nail,  and  Tooth  Brushes,  Ivory,  Buffalo, 

Horn,  and  Bone  Handles. 
Clark's,   Brook's,  Coat's,   Stuart's,  Willimantic's,   and 

other  White    and    Colored    Spool    Threads    every 

Number  and  Color. 
Marshall's  ist  and  2d  quality  Linen  Thread,  all  Num- 
bers and  Colors,  by  the  pound  and  on  Spools. 
Italian  and  American  Sewing  and  Embroidery  Silk,  by 

the  pound  and  on  Spools. 
Knitting  and  Embroidery  Cotton,  of  all  the  numbers 

and  kinds  made. 
Silk  and  Cotton  Elastic  Suspenders. 
Zephyr  Worsted,  a  complete  assortment. 
Kirby's  English  and  American  Pins,  all  kinds. 
Hooks  and  Eyes,  every  variety  and  price. 
Bate's,  Warrin's,  Bayli's,  and  other  Needles. 
Twilled    and  Plain  Linen   and    Cotton  Tapes,  every 

width  a  complete  assortment. 


Silk  and  Union  Galloons  and  Bindings,  all  colors. 

Mohair,  Worsted,  and  Silk  Coat  and  Dress  Bindings. 

Braids  and  Trimmings,  full  assortment. 

Silk  and  Cotton  Dress,  Stay  and  Shoe  Lacets. 

Leather  Bags,  Portemonnaies,  and  Wallets  in  great 
variety. 

Fancy  Head  Pins,  a  large  desirable  assortment. 

Jet  and  Fancy  Bracelets,  Studs,  Sleeve  Buttons,  in  great" 
variery  of  patterns. 

Steel,  Brass,  and  Rattan  Skirt  Hoops,  covered  andi 
plain. 

Douglass  and  Sherwood's  and  other  Skirts,  every  style 
and  price  made. 

French  Wove  Corsets  of  every  size  and  pattern,  fromi 
the  best  Manufacturers. 

French  and  Chinese  Fans  in  great  variety. 

Cotton  Fringes  and  Trimmings,  a  very  large  assort- 
ment and  many  new  styles. 


WITH    EVERYTHING    USUALLY    CALLED    FOR     IN    THE    WAY    OF    SMALL    WARES. 

Our  terms  are  Cash.  By  adopting  this  course  we  are  enabled  to  offer  our  goods  at  a  very  small  advance  fromi 
cost,  saving  the  guarantee  for  bad  debts  paid  by  Cash  buyers  in  time  houses.  We  are  securing,  by  every  steamer, 
new  styles  of  good^  many  of  them  exclusively  our  own  patterns,  and  our  arrangements  are  such,  that  we  always, 
have  the  first  of  both  Foreign  and  Domestic  Novelties.  Any  one  who  will  call  and  examine  our  stock  and  prices,' 
will  be  fully  satisfied  that  wc  not  only  have  the  best  stock  in  the  city,  but  also  sell  at  prices  which  defy  competition. 

Particular  attention  paid  to  the  selection  of  goods  in  filling  orders.     Prices  will  in  all  cases  be  the  same  as  when 
selected  in  person. 
4 


Established  1833. 


W.    T.    Jennings    &    Co., 
VIERCHANT     TAILORS, 

Dealers  in  the  finer  qualities  of 

READY-MADE     CLOTHING, 
Fancy  Dress   Articles, 

&c.,  &c., 

566     BROADWAY, 

outh-East  corner  Prince  Street, 

Opposite  Metropolitan  Hotel. 


Lb. — At  our  new  locality  it  is  our  determination  to  retain  the  supremacy  heretofore 

awarded  our  productions. 


•a  ®  fflS^^-s-c!-  ^/=^2 
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FANCY  AND  STAPLE  DRY  GOODS, 

355   Broadway, 

(Store  formerly  occupied  by  J.  B^CK  &  Co.), 


;trang,  adriance,  &  co., 

Importers,  Jobbers,  and  Retailers, 

Would  invite  attention  to  their  varied  and  extensive  Stock  of  Fancy  and  Staple  Goods,  embracing 
every  article  usually  found  in  a  First-class  Dry  Goods  Store. 

Silk  and  Velvet  Robes — splendid  designs. 

Iks,  by  the  yard,  in  endless  variety,  from  low-priced  to  the  most  costly  imported. 

Rich  Fancy  Seasonable  Dress  Goods,  in  great  variety. 

Family  Mourning  Goods,  of  every  description. 

Shawls,  in  Camels'  Hair,  Broche,  Stella,  and  Fancy. 

They  are  receiving  by  every  Steamer  Great  Novelties,  of  the  latest  and  most  desirable  productions  of  the 
ropean  looms.     In  their 

Housekeeping  Department, 

ay  be  found  every  article  required  in  a  family,  and   at  prices  that  cannot  fail  to  give  satisfaction,  such  as 

Table  Cloths,  all  sizes. 

Table  Damask,  by  the  yard,  7-4,  8-4,  9-4,  and  1 0-4. 

Table  Napkins  and  Dowlas. 

Sheetings,  Towellings^  Quilts,  Toilet  Covers. 

Medicated  Bath  Towels. 

Table  and  Piano  Covers. 

Lace  and  Muslin  Curtains. 

Blankets,  Flannels. 

Domestic  and  Imported  Muslins,  of  every  description. 

They  would  invite  particular  attention  to  their 

Kid  Gloves, 

ihich  they  confidently  believe  to  be  superior  to  any  ever  before  imported.     Their 

Lace  and  Embroidery  Department 

Fers  an  unrivalled  choice  of  the  latest  and  most  fashionable  styles. 

EVERY   ARTICLE    WARRANTED   AS   REPRESENTED. 
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34^^    and    344   Broadway,     New    York. 

MANTILLAS,  CLOAKS,  AND  SHAWLSI 
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S.     MILLS     &     CO., 

Importers,  Manufacturers,  and  Jobbers  of 
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Cloaks,  Mantillas,  and  Shawls. 

Merchants  from  every  section  of  the  Union  will  find  this  one  of  the  largest  and  most  attractive  Stocks  of  tit 
above  Goods  to  be  found  in  the  market,  embracing  Goods  of  every 

Variety,   Style,  and  Price. 

N.  B. — One  of  the  partners  visits  London,  Paris,  and  Vienna,  every  season,  to   purchase  the  latest  noveltiei 
and  their  stock  is  constantly  replenished  by  new  and  fashionable  Goods  as  they  appear  in  those  markets. 

342  and  344  Broadway,  New  York 


i ^ 

Reid     &     Tracy, 

Successors    to    REID,    SPRAGUE,    &    Co., 

Importers  and  Dealers  in 

Hardware,    Cutlery,    Guns,    &c., 

S^    Chambers  .  &  67   Reade  St., 

ARON  L.  REID,      )  ^^yn-     yORK 

LMES  J.  TRACY.     [  IML  vv       i  wixiv. 


ASTOR    HOUSE,    NEW    YORK, 

C.   A.    Stetson,  Proprietor. 

11  the  Milk  used  here,  comes  from  a  Farm  carried  on  for  the  express  and  sole  purpose 

of  furnishing 

Milk    and    Vegetables     ' 

:  this  house.     The  Cows  feed  in  Winter  on  the  best  of  hay  and  meal ;  and  in  Summer 
I  rich  pastures  and  meal  only. 

Gentlemen  are  requested  to  give  notice,  by  mail  or  telegraph,  of  their  intention  to  stop  at  the  Astor,  in  order 
It  rooms  may  be  reserved  for  them. 


Wm.  B.  Johnson  &  Company, 

Importers  and  Wholesale  Dealers  in 

'arpetings.  Mattings,  Oil  Cloths,  Druggets,  &c. 

warerooms. 

No.   34.0  Broadway,   New  York. 


JOHN    W.    q^UINCY  &  Co., 

98   William  Street,   New  York. 

etals.  Cut  Nails,  &c.,   Banca  Tin,   Ingot  Copper,  Spelter,  Antimony,  Lead,  Rabbitt 

Metal,  &c. 

Mount  Hope  Cut  Nails  (A  No.  1  Quality). 
Thomas  Co.  and  other  brands  Pig  Irons. 
Ames  Shovels  and  Spades. 

TELEGRAPH    WIRE    ALL    KINDS. 


NASON    &    DODGE, 

No.  6 1  Beekman  Street,  corner  of  Gold  Street,  New  York, 

Manufacturers  and  Dealers  in 

Wrought    Iron   Pipe,    Boiler    Flues,    Steam    and  Ga 

Fittings,  and  Tools, 

And  every  description  of  Steam  and  Gas  Works  used  by  Engineers  and  Manufacturers. 

They  invite  the  attention  of  Steam-Engine  Builders,  Manufactarers,  Sugar  Eefiners,  Distillers,  and  others  desirous  of  purchasing  goods  ot  ex 
quality,  to  the  following  articles  of  their  manufacture,  viz. : 

Globe,  Angle,  Safety,  Governor,  Back  Pressure,  and  Vacuum  Valves,     Steam,  Gas,  Gauge  and  Service  CoC' 
Boiler  Feed  Pumps,  Steam  Traps  for  Draining  Steam  Pipes. 

Also,  to  many  others  designed  for  special  purposes,  such  as  Coils  for  Evaporation,  Coils  and  Radiators  for  Warming  Eooms,  Bronzed  Screens 
Covering  Coils,  Feed  "Water  Heaters,  Steam  Heaters  for  Glue  and  Paste,  &c.,  &c. 

Constantly  on  hand,  Vforthington  Steam  Pumps,  Water  Meters  and  Percussion  Water  Gauges,  Ashcroft  and  other  Steam  Gauges,  Cla: 
Draught  Regulator,  Steam  Whistles,  and  all  Steam  Boiler  appendages  of  recognised  utility. 

Malleable  Gas  Fittings,  by  weight,  at  wholesale  prices.  Screwing  Machines,  Hand  Stocks,  Dies  and  Taps,  Hair  Felting  for  covering  Ste 
Boilers  and  Pipes. 

In  addition  to  their  manufacturing  business,  N.  &  D.  give  their  personal  attention  to  the  construction  of  apparatus  for  warming  Buildings 
Steam  and  Hot  Water,  and  Machinery  for  Ventilating. 

Their  recent  application  of  Fans  of  large  size,  driven  by  Steam  Engines,  has  eifected  a  radical  improvement  in  the  ventilation  of  hospitals  i 
public  buildings  requiring  large  and  positive  supplies  of  air.    These  machines  have  been  applied  to  the  following  buildings,  in  most  of  which 
works  for  Warming  and  Yentilation  have  been  completed  and  fully  tested: 

New  Tork  State  Lunatic  Hospital,  TJtica,  N.  T.        Butler  Lunatic  Hospital,  Providence,  E.  L         American  Academy  of  Music,  Philadelphia. 
North  Carolina        "  "  Raleigh,  N.  0.     U.  S.  Naval  Hospital,  Brooklyn,  N.  T.  Winder's  Building,  War  Department,  Wash'l 

Tennessee  "  "         Nashville,Ten.    St.  Luke's  Lunatic  Hospital,  N.  T.  City.  U.  S.  Capital  Extension,  Washington. 

Massachusetts         "  "         Taunton,Mass.    N.  T.  Deaf  and  Dumb  Institution,  N.  Y.  City.    State  Lunatic  Hospital,  Milledgeville,  Ga. 

Michigan  Lunatic  Hospital,  Kalamazoo,  Mich. 

The  following  Buildings  have  been  successfully  warmed  by  their  Improved  Hot  Water  Apparatus : 

IT.  S.  Patent  Office,  Washington,  D.  C.  I  Executive  Mansion,  Washington,  D.  0. 

U.  S.  Military  Asylum,        "  "  |  Messrs.  Carey,  Howard  &  Sanger's  Store,  N.  T.  City. 

Also  numerous  Stores  and  Private  Dwellings. 

SCOVILL    MANUFACTURING    CO., 

Manufacturers  of 

Sheet  Brass,  German  Silver, 
Plated  Metal,  Brass  Butt  Hinges,  Metal  Buttons,  &c. 

And  Importers  and  Dealers  in  every  description  ot 

Photographic  and  Daguerreotype  Goods, 

Park  Building,  4  BEEKMAN  ST.,  and  36  PARK  ROW, 

Manufactory,  Waterbury,  Ct.  NEW   YORK. 

Todd  &  Storms, 
SALT      DEALERS, 

At   the    Old   Stand   of  Benj.  Stagg   &    Co., 

185  Washington  St., 

NEW   YORK. 
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STEWART'S     CANDIES, 

410  Pearl  Street,  New  York. 
ITEWART  &  Co.  offer  to  the  trade  more  than  150  different  kinds  of  Candies  made  of 

PURE     LOAF     SUGAR, 

onsisting  of  Cream  Candies,  Mottoes,  Almonds,  Plums,  Gum  Drops,  Motto  and  other 
pzenges,  &c.  The  best  Cough  Candy  probably  ever  made;  for  Coughs,  Colds,  and  all 
Fections  of  the  Throat  and  Lungs,  it  is  unequalled.     Also, 

GUM      DROPS 

id  Mixed  Candies  in  Gold  Paper,  5  lbs.  in  box,  neatly  put  up,  and  handy  for  retailing. 

erchants  can  sell  from  100  to  500  boxes  a  year.  Also  Sugar-Coated  Cardamoms,  Sugar- 
oated  Sweet,  Flag,  and  Celery  Seed,  in  fancy  packages  and  boxes.  Assorted  Candies  in 
)  to  100  lbs.  boxes,  made  hard  and  dry  for  shipping  to  California,  Mexico,  West  Indies, 

d  the  Southern  States,  all  at  prices  lower  than  an  article  of  the  same  quality,  purity, 
,d  flavor,  can  be  purchased  elsewhere.     Send  on  your  orders  and  they'  shall  be  promptly 

d  faithfully  filled. 

STEWART  &  CO., 

410  Pearl  Street,  New  York. 

SHOT. 


Alfred    Booth 


SHOT 


Y, 


243  Water  Street,  N.  Y. 

Formerly  Manufacturer  for  THOS.  OTIS,  LEROY  &  CO. 

op  Shot,  Buck  Shot,  Bar  Lead,  Colt's  Army,  Navy,  and  Pocket  Pistol  Balls,  Rifle 

and  Musket  Balls,  &c. 


H  I  R  T  S  , 

COLLARS, 

^ECK  TIES, 

CRAVATS, 

I  o  s  i  e  r  y, 
GLOVES, 

IDER-SHIRTS, 
Suspenders, 
kNDKERCHIEFS, 


McEWING  &  SNYDER, 

Wholesale  Dealers  in 

Buttons,   Tailors'    Trimmings, 

Gentlemen's  Furnishing  Goods, 

&c.,  &c. 
103   Chambers  Street  (ap  stairs), 

J.  D.  EcEWING,  ) 

T.  L.  SNYDER.    )  NEW  YORK. 

N.B. — Special  inducements  to  cash  and  short  time  buyers. 


BUTTONS, 

BINDINGS, 
BRAIDS, 

SEWINGS, 

Twist, 

CORD, 

BUCKLES, 

&c.,  &c. 
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D.  Berrien,  Jr.,  &  Co., 

252     and    257   Pearl    Street,    New    York, 

Importers,  Manufacturers,  and  Dealers  in  every  description  of 

RUSHES     &     BELLOW  Sjl 

ALSO, 

Berrien's    Superior    Friction    Matches, 


WARRANTED  TO  KEEP  IN  ANY  CLIMATE. 


Our  old  and  well  known  house  would  respectfully  call  the  attention  of  Druggi; 
and  dealers  to  the  large  and  extensive  stock  of  Brushes  of  our  own  Manufacture  ai 
Importation. 

We  still  continue  the  manufacture  of  our  justly  celebrated  Warranted  and  Ext} 
Bellows  which,  together  with  our  Brushes,  we  offer  at  very  low  prices  to  cash, 
approved  time  buyers,  who  will  find  it  to  their  advantage  to  call  and  examine  for  thei 
selves  before  purchasing  elsewhere.  Price  Lists  and  full  information  given  at  all  tim( 
either  by  mail  or  otherwise. 


D.     S.     WILLIAMS, 

(Late  Williams  &  Cunningham), 

Having  removed  to  spacious  lofts  in  the  GARY  BUILDING, 

105   &   107   Chambers  Street,  and  89  &  91    Reade  Street, 

NEW    YORK, 

Is  now  offering  for  casli,  or  on  approved  credit,  a  large  and  well  assorted  stock  of 

Hats,  Caps,  Furs,  Straw  Goods,  Umbrellas,  &  Parasok 

Of  all  the  styles,  qualities,  and  materials  usually  found  in  the  Leeds  market.  Having  one  of  the  largest  salerooi 
in  the  city,  with  ample  facilities,  and  an  experience  of  near  twenty  years  in  the  business,  country  merchants  m: 
feel  assured  of  being  served  as  favorably  at  this  House  as  at  any  other  in  the  trade. 

HATS  of  Fur,  Silk,  Beaver,  Cassimere,  Wool,  Leghorn,  Panama,  Palm  Leaf,  Swiss,  Canton,  and  other  fan- 
braids  for  men,  youths,  and  children.  The  assortment  will  be  specially  complete  in  the  various  styles  and  colo 
of  SOFT  FELT  HATS,  now  in  such  general  favor. 

CAPS,  of  all  approved  patterns  and  materials,  for  children  and  adults. 

BONNETS  and  MISSES'  FLATS,  trimmed  and  untrimmed,  of  Silk  Straw,  and  Fancy  braids,  a  very  fi 
assortment  of  latest  styles. 

UMBRELLAS  and  PARASOLS,  of  superior  style  and  workmanship.  Unusual  attention  is  bestowed  up 
this  department,  which  is  full  and  complete. 

Artificial  Flowers,  Ruches,  Oiled  Silks,  &c. 
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NATIONAL  STOVE  WORKS, 


At  which  are  manufactured  all  kinds  of  COOKING  and  HEATING  STOVES,  HOLLOW  WARE,  SCOTCH 
BOWLS,  WASHINGTON  STOVE  POLISH,  and  all  other  articles  pertaining  to  the  trade  ;  also, 

SANFORD'S    CELEBRATED   HEATERS. 


Sanford's  Challenge  Patent  Portable  Heater, 


Is  the  most  powerful  Heater  known,  for  •warming  with  pure  air 
Churches,  Dwelling  Houses,  Public  Buildings,  School  Houses,  &c.,  &c. 
It  can  be  used  as  a  stove,  warming  the  room  where  it  stands ;  also,  by 
one  or  more  branches,  to  registers  heating  several  rooms  above.  It 
pan  be  placed  in  the  cellar  and  used  in  thesame  manner  as  a  furnace, 
Seating  the  whole  house,  with  a  saving  of  from  80  to  50  per  cent,  in 
fuel,  it  occupies  but  little  room  and  is  very  durable.  There  are  five 
aizes,  adapted  to  all  wants. 

Send  for  book  of  letters 

SANFORD,  TRUSLOW  & 


Sanford's  Mammoth  or  Globe  Heater, 


is  a  cast  Heater,  with  or  without  Eussia  iron  top,  has  no  equal  for 
strength,  diirability,  and  economy  in  fuel,  and  will  effectually  warm  all 
exposed  places  where  great  heat  is  required,  such  as 

RAILROAD  DEPOTS,  PUBLIC  OFFICES,  FAC- 
TORIES, &c. 

They  may  be  found  in  use  in  the  Public  OfBces  in  New  York  and 
other  places,  the  Hudson  Elver  E.E.,  New  York  and  New  Haven 
E.E.,  Illinois  Central  E.E.,  New  York  and  Erie  E.E.,  Depots,  &c. 

OVER  FIVE  THOUSAND  ARE  NOW  IN  USE, 

FOUR    SIZES    ARE    MADE. 

of  recommendations  to 

Co.,  Proprietors,  239  Water  St.,  N.  Y. 
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EAGLE     SCALE     WORKS. 
J.  L.  BROWN  &  Co., 

Ever  thankful  for  past  favors,  would  announce  to 
their  many  friends  and  patrons,  and  all  others  in 
want  of  an  accurate  and  durable  Scale,  that  they 
continue  to  Manufacture  Scales  of  every  descrip- 
tion, such  as  WROUGHT  IRON  RAILROAD 
TRACK,  DEPOT,  HAY,  COAL,  CATTLE, 
DORMANT,  PORTABLE  PLATFORMS,  MIL- 
LERS', and  WHEELBARROW  SCALES,  together 
with  every  variety  of  BANK,  BROKERS',  DRUG- 
GISTS', and  GROCERS'  SCALES;  also,  PA- 
TENT BALANCES,  WEIGHERS'  BEAMS  and 
APPARATUS  ;  all  of  which  are  made  under  their 
own  immediate  supervision,  of  the  very  best  ma- 
terials, with  Cast  Steel  Bearings,  warranted  in  every 
particular,  either  for  accuracy,  strength,  durabiUty, 
or  neatness  of  workmanship,  and  surpassed  by 
none. 

"^^  Scales  and  Weights  graduated  to  Foreign  Standards  when  desired. 

J.  L.  BROWN  &  Co., 

234  Water  Street,  near  Beekman  St.,  N.  Y 


MANUFACTURERS     OF     ROPE, 

Office,  220  Front  Street,  New  York.     Factory,  Brooklyn. 


Manufacture  and  have  constantly  on  hand,  a  full  assortment  of  all  kinds  of 

Rope  and  Patent  Cordage. 

Also,  import  and  keep  on  hand,  for  sale,  all  kinds  of  Foreign  and  Domestic 

Hemp,  Manilla  Rope,  Russia  Tarred  Rope, 

American  Tarred  Rope,  Bale  Rope, 

Fishing  Rope,  Lath  Yarn, 

Signal  Halyards,  Log  Lines, 

Lead  Lines,  &c.,  &c.,  Packing  Yarn, 

Houseline,  Marline,  Spun  Yarn,  &c. 


Gangs  of  Rigging  and  Rope  of  any  Size  or  Length  made  to  Order. 


CHARLES  WALL. 
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SAMUEL  W.  TRUSLOW. 


WM.  WALL,  Jr. 


^v^  ^  ^4^ 


A^    Pearl  St.,  New  York,    ^^J\ 


Manufacturers  &  Dealers  in 


;  in,  rouEd,Tuttle's  Ventilator. 


.  Registers  and  Ventilators 

The  fullest  assortment  to  be  found  in  the  country. 


•     8  in.  round,  Tattle's  Ventilator. 


8  X  18  in.  Eeffister. 


10>^  X  16>^  in.  Eegister. 


12  X  19  in.  Eegister. 


11  X  13  in.  Circular  Top  Eegister. 


>S?t^' 


§0, 


8  X  10  in.  Border  Frame,  witli  Eegister  set  in. 
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GARRlSOiv 

301   Pearl  Street, 

NEW  YORK, 


<^ 


o. 


o 


Patent  Direct  and  Double-Acting 

STEAM  PUMP  AND  FIRE  ENGINE, 

Warranted  the  best  in  use 

For  Feeding  Boilers,  Clearing  Mines,  Drainage  Purposes,  Water  Works,  Sugar  Houses,  i 
Distilleries,  Locomotives,  Steamboats,  &c.,  &c.,  &c. 


Every  description  of  Pump,  viz..  Steam  Lift  and  Force  Pumps,  Fire  Pumps,  Vacuum  Pumps,  Wrecking  Pumps, 

Balance- Wheel  Pumps.     Extra  Pumps  made  to  order. 
10 


Wholesale  Furniture  Warehouse. 
Nos.   177,   179  &    181    CANAL  STREET, 

NEW  YORK. 
> « 

ELTON,  DEMING  &  Co., 

Respectfully  ■invite  the   attention  of  purchasers  to  their  Extensive  Stock,    comprisin| 

A  great  variety  of  Parlor,   Dining-Room, 

CHAMBER  &  OFFICE  FURNITURE, 

In  Rosewood,  Mahogany  &  Walnut. 


RICH     ROSEWOOD     SUITES, 

In  great  variety  of  carvings,  upholstered  in  any  description  of 

Brocade,  Plush,  Brocatelle,  Hair  Cloth,  or  Reps. 

Hall,    Dining,    Parlor,    Office,    Reclining,    Turkish,   Smoking,  Sack,  Spanish,   Castor, 

Rocking,  and  Fancy  CHAIRS,  in  every  style. 

Extension,   Centre,   Crabb,   Sofa,  Work,   and  Fancy   TABLES ;  Sofas,  Lounges,  and 

Tete-a-Tetes,  Etageres,  Corner  Stands,  Book  Shelves,  Side  Boards,  Desks,  &c.,  &c. 

Mattresses,  Tucker's  Spring  Beds,  Putnam's  Spring  Beds,  &c.,  &c. 

THEY    ARE    ALSO    AGENTS    FOR    THE    MANUFACTURE    AND    SALE    OF 

BOWDITCH'S  PATENT   SOFA  &  LOUNGE  BEDS, 

THE  CHEAPEST  AND  BEST  ARTICLE  OF  THE  KIND  EVER  INVENTED. 

All  of  the  above  Stock  being  Manufactured  by  them,  and  great  attention  having 
?een  given  to  selecting  the  latest  and  most  fashionable  styles,  they  confidently  commend 
Jieir  goods  for  inspection,  as  affording  the  very  best  assortment  ever  yet  offered  in  this 
narket. 

C.  W.  ELTON. 

WM.  S.  DEMING. 

B.  B.  HASTINGS. 

IT 


E  N  R  Y      W  A  L  D  R  O  N, 

1 80  Front  Street,  New  York,  j 

Manufacturer  of 

Dry  and   Ground    Colors,   Chemicals    and  VarnishesJ 

And  Importer  and  Dealer  in 

French  Zinc,  English  and  American  White  Lead, 
Window  Glass,  Oils,  Brushes,  &c.,  &c.. 

And  all  Articles  Embraced  in  the 

Paint  Trade. 

Manufactory,  Brooklyn,   Long  Island. 


As  most  of  the  articles  sold  by  this  house  are  strictly  of  our  own  manufacture,  and  can  be  offered  as  low  ast 
at  any  manufactory  in  the  United  States,  those  dealers  who  wish  to  purchase  from  first  hands  will  find  it  for  theiri 
interest  to  call  at  1 80  Front  St.,  before  purchasing  elsewhere. 


S    &    DECKER, 

Manufacturers   of 

Plain  and  Ornamental 
OVAL  AND  SQJUARE  LOOKING  GLASSY 

AND  PICTURE  FRAMES. 

ALSO5    Spandrels   and    Stretchers. 
A  large  assortment  of  the  above  constantly  on  hand.) 

No.   250  Canal  Street. 

JOHN  GARDNER,  ) 

WM.  GARDNER,     V  NEW  YORK| 

S.  C.  DECKER.         1 
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Good  Cooking  and  Economy  in  Fuel. 


SHEPARD'S    SUPERIOR    RANGES. 


HOTELS,  DINING  SALOONS,  RAILROAD  DEPOTS,  BOARDING  HOUSES  AND  FAMILIES, 
;^an  be  furnished  with  these  Ranges,  an  examination  of  which  will  satisfy  all  that  nothing  equals  them  in  style, 
iconomy,  efficiency,  or  durability.      Their  economy  in  fuel  is  so  unquestionable,  that  the  cost  of  a  Range  will  be 
peedily  saved.     Persons  can  be  furnished  by  mail,  with  undoubted  testimonials,  that  all  kinds  of  cooking  can  be 
lone  in  the  highest  perfection  with 

A    SAVING    OF    ONE    HALF    OF    THE    FUEL 
jrdinarily  consumed,  and  the  superior  Baking,  Roasting,  and  other  desirable  culinary  operations,  by  the  per- 
fection alone,  will  also  save  much  that  is  now  wasted  by  being  badly  cooked. 

:  ^     EIGHT    SIZES,  suited    to  the  wants  of  almost  any  estabhshment,  are  now  furnished,  and  all  are  fitted 
>vith  or  without  Hot  Water  fixtures,  for  furnishing  a  constant  supply  of  hot  water  for  Bathing  and  Laundry 

Kurposes  ;  they  are  also  fitted  to  burn  either  wood  or  coal;  are  also  made  extra  strong  and  durable,  no  weight  of 
letal  or  expense  has  been  spared  to  make  them  complete  in  all  respects. 

Also  for  Sale,  wholesale  or  retail.  Cooking  Stoves  and  fixtures  for  wood  or  coal;  Heating  Stoves  for  wood  or 
oal;  Franklin's,  Box  Stoves,  Radiator  Stoves,  Drums ;  Basement  Heaters,  for  warming  basements  and  parlors; 
Portable  Furnaces,  &c. 

CHARLES  J.   SHEPARD, 

Range  ^nd  Stove  Warehouse, 
242  WATER  STREET,  NEW  YORK. 
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LESALE     BUYERS. 


ENTIRELY    NEW    STOCK. 


The  Subscribers  devote  particular  attention  to  the  importation  and  sale  of 

Japanned  Tea-Trays  and  Waiters, 

Put  up  in  sets  or  dozens  as  required,  of  the  newest  and  choicest  of  Patterns  that  are  produced  in  the  bes: 
manufactories  abroad.  Dealers  will  find  a  decided  advantage  in  buying  direct  from  them,  as  they  thus  see  i: 
stock,  and  get  the  goods  they  order. 

They  also  continue  their  IMPORTATION  AND  MANUFACTURE,  and  have  now  the  largest  and  best 
selected  Fresh  Stock  of  HOUSE-FURNISHING  HARDWARE  in  the  United  States,  formed  with  an  experi 
ence  of  over  thirty  years. 

They  offer  their  Goods  at  the  lowest  market  prices  for  cash  or  approved  paper,  and  invite  buyers  to  give  then 
a  call.     Their  assortment  embraces  : — 


Table  Cutlery, 
Brass  and  Copper  Goods, 
Plate  Warmers, 
Chinese  Gongs, 


Fire  Irons, 

Fenders  and  Andirons, 
Tinned  Hollow  Ware, 
Enameled  Hollow  Ware, 


Silver-Plated  Ware, 
Toilet  Ware, 
Bathing  Apparatus, 
Water  Coolers,  &c. 


Iron  Hat  and  Coat  Stands, 
Coal  Vases  and  Hods, 
Refrigerators, 
Door  Mats, 

Illustrated  Catalogues  sent  by  mail  when  requested, 

WINDLE    &    CO., 

No.  21  JOHN  STREET,  NEAR  BROADWAY 

(Formerly  of  Maiden  Lane). 
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D.     K.     H  A  L  L     &     C 

Wliolesale  and  Retail  Dealers  in 

Feathers,    Curled     Hair,    Moss,    Corn    Husks, 


AND    MANUFACTUREP 

.    OF    ALL    KINDS    OF 

Mattresses, 

Bedding, 

Bedsteads,     Cots, 

&c; 

STEAMBOATS 

AND    HOTELS 

Furnished 

at  the  shortest 

notice,  and  on  the  most 

liberal 

terms. 

l6 

I  CHATHAM  STREET, 

D.  K.  Hall,          ) 
W.  C.  Gambell,  [- 
J.  R.  Ryon.          ) 
20 
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Drugs,  Medicines,  &c. 
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J.-T.     BECKWI 

(Late  BECKWITH  &  GREENE,)  * 

Wholesale  Dealer  in 

Drugs,  Medicines,  Paints,  Oils,  Glass, 
3ye  Stuffs,  Camphene,  Burning  Fluid,  Alcohol,  &c.. 

No  252  Greenwich  Street, 

Between  Robinson  and  Murray  Streets, 

i 

'  New  York. 


WHOLESALE 

^ISH    AND   PROVISION    ESTABLISHMENT, 

No.  282    Washington  Street, 
Between  Warren  and  Chambers. 


All  kinds  of  Salt  Fish  and  Salt  Meats. 

ALLEN     &     BROTHER. 
.  C.  M.  ALLEN.  B.  H.  ALLEN. 


9 

Importers  and  Dealers  in  Foreign  and  Domestic 

HARDWARE  AND  CUTLERY, 
Coopers'  Tools,  &c. 

31     Fulton    Street,    New    York. 
GENUINE  HAARLEM  OIL. 
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GARDNER    &    Co., 

Wholesale  Manufacturers  of 

G.ILT     OVAL      FRAMES 

F,0R     Portraits,     Photographs     &     Daguerreotypes. 

ALSO, 
OVAL      STRETCHERS. 

Store,  205  Canal  Street,  New  York. 


A    LARGE    STOCK,    VARIOUS    SIZES    AND    STYLES,    CONSTANTLY    ON    HAND. 


G.  Gardner, 
O.  L.  Gardner. 


A.    &    J.   SMITH, 

Manufacturers  of  Patent 

Tapestry    Ingrain    Carpeting, 

Importers  and  Wholesale  Dealers  in 

Foreign  and  Domestic  Carpetings,   Oil   Cloths,   Druggets,   Sec, 

No.  81   Cedar  Street,  (Near  Broadway,)  New  York. 


Thaddeus  Davids  &  Co., 

MANUFACTURERS   OF 

Writing  Inks,  Limpid  Fluid,  Sealing  Wax,  Wafers,  Mucilage,  &c. 

Nos.  127  &  129  WILLL-IM  STREET,  NEW  YORK,  (Washington  Stores,)  between  John  and  Fulton  Streets.; 

Manufactory  Established  1825. 

Our  STEEL  BLACK  INK  was  tested  by  the  Mechanics'  Institute  in  1836  with  two  other  well-known  Inks.s 
to  show  their  comparative  qualities  for  permanence.  The  result  shows  our  Ink  to  be  legible,  while  the  others  are 
much  faded.  Dr.  Chilson's  test,  made  in  1837,  engraved  fac-similes  of  which  can  be  seen  at  our  office,  proves 
conclusively  that  our  Black  Ink  is  better  adapted  for  State  and  County  Records,  and  for  all  purposes  where  it  ii 
important  that  the  writing  should  be  legible  fifty  years  hence,  than  any  other  Ink  now  before  the  public. 

THADDEUS  DAVIDS.         BENJAMIN  POMEROY. 
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J.  R.   PALMENBERG, 

OFFICE  AND  SHOW  ROOM,  287  CANAL  STREET,  near  Broadway, 
Factory,  269  Canal  Street,  East  Side,  New  York, 

vIanufacturer    of    Wire    Stands    and    Frames, 

For  Mantillas,  Shawls,  Visettes,  Dresses,  Cloaks,  Capes,  Caps,  Coats,  Umbrellas,  Parasols  and  Canes. 
BRANCHES  FOR  HATS,  BONNETS,  MILLINERY  GOODS,  BASKETS, 
'  and  all  kinds  of  Fancy  Goods  of  Brass  and  Wire,  for  fixing  up  Stores. 

IRASS  FINISHER  AND  TURNER  IN  METAL  OF  EVERY  DESCRIPTION, 

As  Fine  Polished  Balusters,  Railings,  and  Arches  of  Brass  Tube  ;  also  Trellis  on  Windows  and  Doors. 
A  great  variety  of  the  above  articles  always  on  hand,  and  sold  at  the  lowest  prices.     City  and  Country  Orders 
anctually  executed  at  the  shortest  notice. 


EDWARD      MAYNARD, 

Wholesale  Manufacturer 

OF 

Shade    Tassels,   Picture  Tassels, 
Sofa  Tassels,   Curtain  Tassels, 
Horse  Neck  Cord  and  Tassels, 
Hearse  Cord  and  Tassels, 
Shade  Cord,   Picture  Cord, 
Trimming  Cord,   Horse  Blanket  Cord. 

PLAIN  AND  FANCY. 

Terms    Nett    Cash. 


Store,   No.   382   Pearl  Street,   New  York. 


N.  E.  JAMES  &  Co., 

Manufacturers  of 

j^LAiN,  Japanned,  and  Stamped  Tin  Ware, 

Importers  of  House-Furnishing  Goods, 

I  And  Dealers  in 

I    Tinners'  Machines  and  Tools,  Ear's  Plymouth  Rivets,  &c.. 

No.  23  Cliff  St.,  N.  Y. 
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TRIGG,  GRIFFEN  &  BREWSTER. 

Wholesale  Dealers  in 

FISH    AND    PROVISIONS, 

No.   178  GREENWICH  STREET, 

Corner  of  Dey  Street. 

New    York. 


GEO.  P.  TRIGG,  of  the  late  firm  of  Place,  Trigg  &  Co., 

JNO.  D.  GRIFFEN, 

AMOS  H.  BREWSTER,  of  the  late  firm  of  Allen  &  BREWSTER. 


Soda        E 

Jiscuit, 

Wine 

do. 

Milk 

do. 

Lemon 

do. 

Graham 

do. 

Abernethy 

do. 

Maple 

do. 

Boston 

do. 

Congress 

do. 

Egg 

do. 

Water 

do. 

Pilot 

do. 

Fine  Navy 

do. 

Butter      Crackers, 


Li-Mlp-112  -114  &  116  BEEK 


do. 

Sugar 
do. 
Boston 
Graham 
Water 
Fancy 
Walnut 
Pic-Nic 
Lemon 
Cup 
Farina 


All  Orders  for  Shipping  promptly  executed.    Sponp-e 


J^      /Hand 

do. 

J„      /Hand 
*^"-    VMadc 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


Navy 


do. 


Ginger  Snaps. 
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SUTPHEN  &  WEEKS, 

[importers,  Manufacturers,  and  Jobbers, 

404  Broadway,  New  York, 

Invite  the  special  attention  of  Purchasers  to  their  immense  Stock  of 

Elegant  French  and  American 

Paper  Hangings,  Decorations,  Borders,  &c., 

Constantly  receiving,  and  for  sale,  wholesale  and  retail, 
at  lowest  market  prices. 


DECORATIVE  WORK  OF  THE  MOST  ARTISTIC  KIND, 

Promptly  executed  by  their  thoroughly-competent  workmen. 
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FINEST    FAMILY   GROCERIES. 


Acker,  Merrall  &  Co., 

No.    132    Chambers  Street, 

Corner  College  Place, 

Opposite  the  Hudson  River  Railroad  Station, 


Acker,  Edgar   &  Co., 

Y  O  N  K  E  R  s, 

Importers  and  Dealers  in 

WINES,    LIQUORS,    SEGARS, 

and  every  variety  of 

FANCY     GROCERIES, 

Also,  a  general  assortment  of  STAPLE  GOODS,  including  their  celebrared 

GOSHEN    BUTTER, 

which  they  supply  families  with  daily,  and  put  up  for  shipment  to  all  parts  of  the  world. 


11 


ENVELOPES    AT    WHOLESALE. 

To  Booksellers,  Stationers,  Dealers  in  Fancy  Goods,  Merchants,  and  all  others  who  purchase  Envelopes  at  Wholesale, 

SAMUEL      RAYNOR, 

1 1 8  William  St.,  New  York. 
ENVELOPE    MANUFACTURER    BY    MACHINERY, 
embracing  Note,  Letter,  Official,  Fancy  Embossed,  Wedding,  Cloth-lined  and  opaque  Envelopes  of  every  desirablt 
size,  color,  pattern,  and  style,  all  made  in  the  most  perfect  manner,  by  the  best  Folding  Machines  yet  invented 
and  not  excelled  by  any  others  manufactured  in  this  country  or  England.     The  "  Trade"  are  respectfully  requestec 
to  examine  these  Envelopes. 

Also  on  hand,  Cap-Letter,  Bath-Note  and  Billet  Papers  of  celebrated  manufacturers,  by  the   case  or  smallei 
quantity — all  offered  at  the  lowest  possible  prices,  on  the  usual  credit,  or  discount  off  for  cash. 

Samples,  with  prices,  will  be  furnished  when  requested,  and  sent  by  mail  free  of  postage. 


E.  W.  PAGE, 

Commission     Merchant, 

MANUFACTURER  OF  &  DEALER  IN  OARS,  SWEEPS  &  SCULLS, 

Manufactured  under  Ezekiel  Page's  Patents.     Also,  Handspikes,  Jib  Hanks,  Mast  Hoops  j  Fork,  Shovel,  Hoe  andu 

D  Handles,  &c.,  &c. 

No.  69  WEST  STREET,  New  York, 

And  126  Commercial  St.,  Boston,  Mass. 

26 


tlNE    &    ^^^ 


■^i  ^  Patentees  and  Sole  Manufacturers  or  the 

ilum    Patent    Fire    and    Bur 


^ 


^ 


WARRANTED    FREE    FROM    DAMPNESS. 

'roved  by  the  severest  tests  to  be  the  Best  Safe  in  the  World,  never  having  failed 
to  preserve  their  contents  when  subjected  to  the  fire. 


Warehouse,    Bank    and    Vault    Locks 

Of  every  description,   on  hand  or  made  to  order. 


S[o.    337    BROADWAY,    NEWY 


DOUBLE  FLANGE,   SINGLE  DOOR  SAFES. 

INSIDE    MEASURE    IN    INCHES. 


NO. 
1 

2 

3 
4 

5 

6 

7 
8 


HIGH. 

WIDE. 

DEEP. 

H 

12 

12 

i6 

12 

12 

i8 

12 

12 

20 

12 

13 

i6 

l6 

13 

i8 

l6 

13 

i8 

i8 

13 

20 

i8 

13 

21 

20 

13 

NO. 

HIGH. 

WIDE. 

DEEP. 

10 

24 

20 

13 

11 

245 

242 

13 

12 

29 

245 

H 

124 

244 

29 

14 

13 

32 

244 

14 

H 

3^ 

245 

14 

15 

47 

244 

H 

16 

52 

244 

^5 

17 

54 

26 

16 

DOUBLE  FLANGE,  FOLDING  DOOR  SAFES. 


INSIDE    MEASURE    IN    INCHES. 


245 

29 

14 

244 

32 

14 

32 

33 

14 

35 

33 

15 

5 

38 

33 

15 

6 

42 

33 

15 

7 

42 

40 

16 

8 

50 

40 

16 

For  outside  dimensions  add  9  inches  for  Single  Door  Safes,  and  1 2  inches  for  Folding 
Doors.     Height  of  Castors,  from  3  to  9  inches. 


Agent  in  New  Orleans  .-—ISAAC  BRIDGE. 
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PRINTING     INK, 

Of  Every  Description,  at 

o.    24    Beekman    Street,     New   York, 


JOHN  G.  LIGHTBODY 

Is  constantly  manufacturing,  and  has  always  on  hand,  every  variety  of  Printing  Ink,  from 
the  finest  black  and  colored  to  news  ink,  which  he  warrants  equal  to  any  ever  manufac- 
tured, and  at  as  low  prices  as  can  be  sold  by  any  regular  manufacturer.  Orders  forwarded 
by  Steamboat  and  Railroad  to  any  part  of  the  country,  by  addressing  a  Note  to  me  at: 

No.  24  BEEKMAN  STREET,   N.  Y. 


Hardware. 

CUTLERY,     EDGE     TOOLS,     &c., 

33  &  34  Fulton  Street,  N.  Y. 

■■  ■,...-  —  »■< 

CHARLES   S.   LITTLE  &   Co., 

Importers  and  Jobbers  of  Foreign  and  American  Hardware,  invite  the  attention  of! 
buyers  to  one  of  the  most  extensive  assortments  in  the  city. 

COOPERS'  TOOLS 
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Of  all  the  celebrated  Makers,  exceeding  in  variety  any  other  establishment  in  the  United  States. 


GEORGE  EVERSON  &  Co., 
Nos.  84  &  86  Gold  Street,  corner  of  Ferry  St.,  N.  Y., 

DEALERS  IN  ALL  KINDS  OF 

Upper  Leather,   Sole  Leather, 


AND    SHOE    FINDINGS. 

Importers    of    French    Calf    Skins,    Patent    Leather,   &c. 

♦♦♦ 

We  ofFer  to  Dealers  and  Manufacturers  the  largest  and  most  complete  assortment  of 
Leather  and  Shoemakers'  Articles  to  be  found  in  the  country. 


THE  NEW  YORK  STEAM  HEATING  COMPANY, 

Proprietors  and  Manufacturers  of 

Gold's  Patent  Low-Pressure,  Self-Regulating 

STEAM     HEATING     APPARATUS, 


For  Warming,  by  Steam, 

Private  Residences,  Public 

Buildings, 

Churches,  Stores,  Hospitals,    ^ 

Hotels, 

Greenhouses,  Graperies, 

&c.,  &c. 


office,  442  Broadway, 

Steam    Fitting   Establishment, 
37  and  39  Greene  St., 

Radiator  and  Screen  Manufactory, 
NEW  HAVEN,  CT. 


Descriptive  Pamphlets  of  the  Apparatus,  with  a  Treatise  on  Artificial  Warming,  by  Prof.  Benj.  Silliman,  Jr., 
an  be  procured  upon  application  at  the  Office  of  the  Company,  where  references  can  be  obtained,  and  the  Appa- 
rfltiis  sGcn. 

DAVID  M.  HOLDREDGE,  Secretary.,  LEWIS  M.  HILLS,  President. 


BUNTING  &  VAN  NOSTRAND, 
106  John  Street,  N.  Y., 

Opposite  Cliff  St., 

PAPER       WAREHOUSE. 


All  kinds  and  descriptions  on  hand  or  made  to  order.    Also  Paper  Makers'  Materials. 
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Willard  Harvey  &  Co., 
84  MAIDEN  LANE,  &  17  CEDAR  STREET,  NEW  YORK:] 

»-« 

Wrapping,   Printing,  and  Writing  Papers. 

►-< 

MANUFACTURERS   OF  ROPE,   CORDAGE,    AND   LINES.      STANDARII 
AND  FANCY  TWINES  AND  THREADS. 

^  WILLARD  HARVEY  &  CO., 

84  Maiden  Lane,  and   17  Cedar  Street,  New  York. 


RICH     &     LOUTREL 

(Established  in  1836), 

Importers     and     Manufacturing     Stationers, 


AND 


Account-Book  Manufacturers, 
No.     64     NASSAU     STREET 

(Near  Maiden  Lane), 
James  V.  Rich.  JN      E      W  Y     O     K.     K..  William  M.  Loutrelj 


Banks,  Merchants,  Insurance  Companies,  and  others  supplied- 

with  Stationery,  Account  Books,  and  Printing, 

in  all  their  varieties. 

COUNTRY  ORDERS  RESPECTFULLY  SOLICITED 

The  Trade  Supphed  on  the  most  Favorable  Terms. 


Hats,   Caps,   Furs,  and  Straw  Goods  for  Cash. 

MURPHY  &  CHILD, 

MANUFACTURERS    AND    DEALERS    AT    WHOLESALE, 

50 

DEY  STREET,  new  york. 


Invite  attention  to  the  above  New  and  Fresh  Stock  where 

LOW  PRICES  RULE. 
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E.    KETCHAM    &   Co., 

Manufacturers  of 

Planished   Japanned  and   Plain  Tin  Wares, 

Importers  of 

^Hollow    Ware    and    House    Furnishing    Goods, 

289   Pearl  Street,  New  York. 


fi 


A  full  assortment  of  articles  for  Tinners'  use.     Stamped  Ware.     Tools  and  Plymouth 
Rivets.     Also,  Zinc  Water  Coolers,  Fruit  Cans,  &c.,  &c.,  &c. 


ENOCH  KETCHAM, 
E.  M.  SHAFFER, 


WILLIAM  TAYLOR, 
CHARLES  HODGETTS, 


STODART      PIANOS. 

I-  


Stodart    &    Morris, 

MANUFACTURERS  OF 

Grand,  Square,  and  Upright  Pianos. 

Warerooms,  501   Broadway, 
NEW  YORK. 

Manufactory,  34.th  Street,  35  th  Street,  and  8  th  Avenue. 

These  celebrated  Instruments  have  been  before  the  Public  for  the  last  thirty  years ; 
nd  for  purity  of  Tone,  delicacy  of  Touch,  and  durability,  are  unequalled.     They  have 
[Hallways  TAKEN  THE  PREMIUM,  whenever  exhibited  in  competition  with  other  Pianos. 

Parties   desirous   of  purchasing,   will   find,   at  their   extensive    Warerooms,   501 
Broadway,  New  York,  every  variety  of  style  and  price  from  which  to  select. 
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CHRISTAL     &     DONOHUE, 

Importers,  Manufacturers  and  Dealers 

IN 

Paints,    Oil,    Window    Glass,    Varnishes,    Brushes,    &c. 

National  White  Lead. 
PENNSYLVANIA  AND  LEHIGH, 

AND 

FRENCH     ZINC, 

DRY  AND  GROUND  IN  OIL,   OF  A  SUPERIOR  QUALITY. 

Factory,  Brooklyn,  Long  Island, 

Warehouse,  226  Pearl  Street,  New  York. 

CABINET     FURNITURE. 


^ 


Phelps  &  Kingman, 

Nos.    118   and   120  Chatham  Street,  New  York. 

Exclusive    Manufacturers    of 

Needham's    Patent    Sofa    Bedstead, 

Offer  for  Sale,  at  a  reduction  from  former  Prices,  a  large  assortment  of  Rosewood,! 

Mahogany,  and  Black  Walnut 

Sofa  Bedsteads,  Sofas,  Ottomans,  Bureaus,  Dressing  Bureaus,  Side  Boards,  Wardrobes,  French  Bedsteads,  Highl 
Post  do..  Crib  do..  Cot  and  Trundle  do..  Pier  Tables,  Card  Tables,  Dining  do..  Centre  do..  Extension  do.,. 
Toilet  do..  Work  do..  Sinks  and  Washstands,  Mahogany  do..  Settees,  Office  Desks,  Office  Chairs,  Toilet  Glasses,' 
Boston  Rocking  Chairs,  Mahogany  do.  do..  Mahogany  French  do..  Curl  Maple  do..  Cane,  Rush  Seat  and  Fancy} 
Chairs,  Windsor  and  Common  do..  Children's  High  do.,  Feather  Beds,  Mattresses,  Looking  Glasses,  &c.,  &c. 

ENAMELLED  AND  PAINTED  SUITES  OF  ALL  DESCRIPTIONS. 

Hotels,  Steamboats  and  Private  Families  furnished  with  all  the  varieties  of  Furniture,  upholstered  in  Broca-;.- 
telle.  Plush  and  Hair  Cloth,  together  vi^ith  Beds  and  Mattresses,  on  the  most  reasonable  terms,  at  short  notice. 

The  Public  are  respectfully  invited  to  call  and  examine  before  purchasing  elsewhere. 

N.B. — A  large  assortment  of  Baltimore  Wood  and  Cane  Seat  Common  Chairs,  in  Boxes,  suitable  for  the 
Southern  and  Indian  Trade. 
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^ 


Peter  Duryee  &  Co. 

Importers  and  Dealers  in 

Hardwareand    Cutlery, 

215   Greenwich  Street, 


Corner    Vesey    Street,    New    York 


»ETER  DURYEE, 
ANDREW  GORSLINE 


>>.  f 


i^hoenix  Looking-Giass  &  Picture-Frame  Manufactory, 

221  East  23D  Street, 


NEW  YORK. 

Office,  21^  Centre  St.,  formerly  388, 
390,  and  392  Greenwich  St. 

A  large  assortment  of  every  descrip- 
tion of  Looking  Glasses  and  Picture 
Frames  always  on  hand. 

Country  orders  solicited. 

Goods  carefully  packed,  and  shipped  to  any 
part  of  the  United  States  or  Canadas. 

H.  V.  SIGLER,  Agent. 


j 


Phelps,   Dodge   &   Co., 

Importers  of 

Tin    Plate,    Sheet    Iron,     Copper,    Block  Tin, 

w  I  R  E,      &  c, 

19  and  21   ClifF  Street,  New  York. 


Manufacturers  of  Copper  and  Brass. 
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B.  M.  &  E.  A.  WHITLOCK  &  Co., 
IMPORTERS, 

13  BEEKMAN  STREET,  Corner  Nassau, 

(NEARLY  OPPOSITE  THE  ASTOR  HOUSE,) 

A  few  doors  from  the  City  Hall  Park.    Keep  constantly  on  hand  a  large  stoclc  of 

COGNAC  BRANDIES, 

Of  their  own  importation,  being  selections  of  the  best   brands  and  vintages,  in  half  pipes,  quarter,   and  eighth 
casks.     In  the  same  assortment  of  packages,  a  large  variety  of 

WINES,  TOGETHER  WITH  JAMAICA  RUMS,  HOLLAND  GINS,  AND  OTHER  LIQUORS. 

Fine  Segars  from  the   best  manufactories  in  Havana.     The  various  grades  of  genuine  Virginia  Manufactured 
Tobacco,  mostly  put  up  upon  orders,  and  a  general  assortment  of 

TEAS    AND    FINE    GROCERIES. 

B.  M.  &  E.  A.  Whitlock  &  Co.  are  the  exclusive  proprietors  of  the  following  brands  of  bottled  Liquors, 
Wines  and  Bitters : — Flasks  Ambrosial  Whiskey,  Flasks  Saddle  Bag  Whiskey,  Alleghany  Stomachic  Cordial,  Old 
Royal  Holland  Gin,  Old  Pine  Apple  Rum,  Lager  Cordial  Bitters,  Constitution  Bitters,  Stadthuis  Curacoa 
Schnapps  in  Jugs,  Whitlock  &  Co.'s  Schiedam  Schnapps,  Premium  Cremant  Cabinet  Champagne,  ^^  Cognac 
Brandy,  1820,  -^  Cognac  Brandy,  Grape  Leaf  Cognac  Brandy,  Choice  Plantation  Cognac  Brandy,  Crown 
Cognac  Brandy.     Madeira,  Port  and  Sherry,  Wines  of  corresponding  Grades. 


SACKETT,   BELCHER    &    Co., 
Wholesale    Grocers 

AND 

COMMISSION   MERCHANTS. 

26  Pearl  Street, 

Corner  Whitehall  Street,  foot  of  Broadway,  New  York. 


AMOS  M.  SACKETT.  WM.  E.  TOWNSFND. 

WILLIAM  K.  BELCHER.  WM.  SWANSBORO. 

JUSTUS  RALPH  SACKETT. 
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Needles  and  Fishing  Tackle. 


THOMAS      H.      BATE, 

35   Maiden  Lane,   New  York, 
MANUFACTURER  AND  IMPORTER  OF 

Needles,   Fish  Hooks,   Fishing   Rods,   Lines, 

And  all  kinds  of  Fishing  Tackle. 

Merchants  will  find  this  the  Largest  Stock  in  the  country,  and  goods  are  offered  at  the 

LOWEST     PRICES. 

■     Patentee  for  the  SERPENTINE  SPINNER,  the  best  Trolling  Bait  in  use. 


JOHN    G.    &    J.    BOKER, 

Sole  Agents  for  the  Sale  of 

A.    Schwartzer    &    Co.'s    Hungarian    Wines. 

ALSO, 

MUMM'S  Champagnes,  Port  Wines,  Brandies,   Gins, 

Boker's  Stomach  Bitters,   &c. 

93     FRONT     STREET, 

NEW     YORK. 
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VOLCANIC    REPEATING    FIRE-ARMS, 

Manufactured  by  the 

New    Haven    Arms    Co., 

NEW    HAVEN,    CONN. 


This  Company  has  recently  obtained  the  entire  control  of  this  New  Patent,  and  are- 
prepared  to  furnish,  at  the  shortest  notice.  Rifles,  Carbines,  and  Pistols,  carrying  from  t 
to  30  balls,  the  ball  contains  all  the  ammunition  used,  and  is  waterproof;  30  balls  can  be 
loaded  and  discharged  in  less  than  one  minute.  This  is  the  Rifle  with  which  the  City 
Authorities  armed  the  Metropolitan  Police  at  the  late  outrage  on  Staten  Island.  (See 
Report  of  City  Papers  of  the  date.)  This  arm  is  well  worth  the  attention  of  Sportsmen, 
and  all  others  who  may  wish  to  possess  themselves  with  a  weapon  of  defence,  or  foi 
sporting.  Think  of  one  man  being  able  to  load  and  discharge  one  hundred  balls  in  less 
than  three  minutes.  Truly,  "  One  man  shall  chase  a  thousand,  and  two  shall  put  ten 
thousand  to  flight."     Sold  at  Wholesale  and  Retail  by 

JOSEPH    MERWIN, 

267  BROADWAY,  NEW  YORK,  SOLE  AGENT  FOR  UNITED  STATES. 

A  Liberal  Discount  to  the  Trade. 


Bradley  Brothers, 

JOBBERS  IN 


OODEN    AND       f  ?  ILLOW       ?  f  ARE, 


Brooms,  Brushes,   Cordage,    Twine,    Mats,   French    and    German) 

Baskets, 


i'i 


No.   280  Washington  Street, 

BETWEEN  WARREN  AND  CHAMBERS  STREETS, 

F.D.BRADLEY,)  .  ivn?\A^  vnRK"  I 

J.  T.  BRADLEY.  \  ^^^   ^  ^^H 


^ 


CK     BROTH£:^ 


Manufacturers 


OF 


ALL  KINDS 


OF 


Extension 
SKIRTS, 


S 


Jobbers  &  Importers 


OF 


EVERY   STYLE 


Skirts 


Skirt  Material. 


6 1   Chambers  Street,   New  York. 


CAR       WHEELS. 


Washburn,  Hunts  &  Co., 

Manufacturers, 

JERSEY     CITY, 

NEW  JERSEY 

CHARLES  A.   PECK,  Agent, 

6 1   Chambers  Street,  N.   Y. 
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Blank  Books,  Stationery,  Printing,  &c. 


FRANCIS  &  LOUTREL, 

Stationers,  Steam  Job  Printer Sy 
Lithographers  &  Book  Binders. 

45  Maiden   Lane, 
NEW      YORK. 


Orders  Solicited  for  anything  in  our  line.     Largest  Assortment  of 

Fancy  and  Staple  Stationery,   Account  Books,  Writing  Paper, 

AND   Fancy  Goods. 

Embracing  Everything  in  our  Line  for  Business,  Professional,  or  Private  Use.  Hotel 
Registers,  Time  Books,  Diaries,  and  Daily  Journals,  Published  Annually.  Expenses 
Books,  Family  and  Gents  Wash  Books,  &c.,  &c. 

COPY  YOUR  LETTERS. 

By  the  use  of  Francis'  Improved  Manifold  Letter  Writer,  the  Letter  and  Copies 
are  written  at  the  same  time ;  the  most  Economical  and  Expeditious  Method  in  use. 
Price,  from  $i  to  $5.     Impression  Paper  for  Embroideries,  Plans,  &c.,  various  colors. 

Merchants,  Bankers,  Factories,   Public  Offices,   Railroad,   Insurance  and  Express 
Companies,  as  well  as  individuals,  are  solicited  to  give  us  their  Orders.     Prompt  andc 
personal  attention  given.     Prices  the  lowest. 

CROTON  INK.  1 

Best  Black  Writing  Ink,  flows  freely,  and  retains  its  color  in  any  climate,  all  size  Bottles;^ 
also  Fluids,  Carmine,  Indelible  and  Copying  Inks.  j 


The  entire  Building  is  fitted  expressly  for  the  various  Branches  of  our  Business,  with 
New  and  Improved  Machinery,  Steam  Power  Presses,  New  Type,  &c.,  giving  everyi) 
advantage  to  execute  work  in  any  quantity,  at  the  very  lowest  price. 

please  call  or  send  your  orders  to  | 

Francis  &  Loutrel,  1 

Stationers,   Steam  Job  Printers,  Lithographers  &  Book  Binders,  | 

45  Maiden  Lane,  New  York. 
LEWIS  FRANCIS,  ) 

CYRUS  H.  LOUTREL.  f 


Augustus    Whitlock    &    Co., 
Ship  Chandlers 

AND 

PATENT     ROPE      MAKERS, 

57  South  Street,  and   117  Wall  Street, 
NEW     YORK. 


Chains,  Anchors,   Paints,   Oil,  Naval  Stores, 

I  Oakum, 

Cordage,   Manilla   Rope,    Bolt   Rope,    Bale    Rope,    Tow-Line,    Twine,    Bunting,    &c. 

Gillespie  &  Stu  dwell, 

Importers  and  Dealers  in 

SHOE     FINDINGS     AND     LEATHER, 

No.     33     Spruce     Street, 

New  York. 

Importers  of 

Lastings,  Serge  de  Berri's,  Italian  Cloths,  French  Satin  Francais, 
Galloons,  French  and  German  Calf  Skins  and  Patent  Leather, 
English  and  French  Kid,  Calf  Kid,  Welsh  Linings,  Shoe 
Threads,  &c.   &c. 

Also  Dealers  in 

CALF  SKINS,  MOROCCOS,   LININGS,  ENAMELLED  AND  SMOOTH 
LEATHER,  SOLE  LEATHER,  &c.,   &c. 
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HOYT     BROTHERS, 


- 


MANUFACTURERS   OF 


Patent  Riveted,  Patent  Stretched,  &  Patent  Jointed 

Oak  Leather  Belting, 

Importers  of  French  Calf  Skins,  Curriers  of  American  Calf  Skins, 

AND  OF  Wax  Leather, 
MANUFACTORY,  STORE, 

21O5  212,  and  214  Eldridge  St.,  28  and  30  Spruce  St.,  N.  Y/ 


We  would  respectfully  call  attention  to  Belting  of  our  manufacture,  to  which  have  been  awarded  the  Gold  Medals: 
and  Diplomas  from  almost  every  Fair  and  Institute  throughout  the  United  States.  This  Belting  is  of  superior 
quality,  every  branch  of  the  business  being  conducted  under  the  personal  care  of  the  principals.  The  hides  arei 
selected  by  ourselves,  at  our  own  receiving  house,  insuring  freedom  from  cuts  and  scores ;  tanned  at  our  own  tan-; 
nery,  after  the  bellies  and  shoulders  have  been  trimmed  off;  returned  to  New  York  thoroughly  tanned,  fresh  fromi 
the  vats ;  curried  immediately  ;  wet  and  dry  stretched  on  machines  with  every  modern  improvement ;  cemented, 
riveted,  and  joints  secured  with  our  Patent  Copper  Rivets  and  Strap  Burrs,  which  makes  a  perfectly  even  surfacei 
on  both  sides  of  the  band,  causing  them  to  run  truly  on  the  pulleys,  and  give  a  power  of  more  than  20  per  cent.i 
over  those  made  in  the  ordinary  manner. 

For  Bands  to  run  in  damp  or  wet  places,  we  have  a  Water-proof  Preparation  for  the  Leather,  and  a  Patented. 
Water-proof  Cement,  which  we  guarantee.  We  also  make  very  fine  double  Bands,  and  to  those  who  require  extrar 
power,  we  would  recommend  such  with  great  confidence,  both  for  work  and  economy. 

CONSTANTLY    ON    HAND, 

OAK    AND    HEMLOCK    SOLE    LEATHER, 

French,  German,  and  American  Calf  Skins, 
Wax  and  Grain  Leather,  Hydraulic,  Packing,  and  Lace  Leather,  Copper  Rivets  and  Burrs, 
BELT    HOOKS    AND    EYES,    AND    BELT    CLASPS, 
COD  LIVER  AND  OTHER  OILS,  RUBBER  PACKING,  &c.,  &c. 

HOYT    BROTHERS,  28  and  30  Spruce  Street. 
NET   CASH  PRICES   OF  BELTING. 


Single 
Bands. 


I 

2 

2  2 

3 

3i 

4 

4i 

5 


Per  EunniDg 
Foot. 


6c. 

9 
12 

16 

20 
24 
28 
32 
36 


Single 
Bands. 


5i-in. 

6  " 
6i  " 

7  " 
7i" 

8  " 

H  " 

9  " 

9i  " 


Per  Running 
Foot. 


40c. 

44 
48 

52 
56 
60 
64 

68 

72 


Single 
Bands. 


10    m 

io|- 

II 

12 
13 

H 
15 
16 


Per  Running 
Foot. 


76c. 
81 

86 

91 
96 

I  06 

I  16 

I  26 

I  36 


Single 
Bands. 


17    in 
18 

19 

20 
21 
22 

23 

24 


Per  Running 
Foot. 


46 
56 

66 
78 
90 
02 

H 
26 


■Round. 
Bands. 


Per  Running 
Foot. 
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Double  Bands  twice  the  price  of  Single. 


Hemlock  Bands  20  per  cent,  less  than  Oak. 


Bradley  Brothers, 

JOBBERS  IN 

VV  OODEN    AND      VV  ILLOW      VV  ARE, 

Brooms,  Brushes,   Cordage,    Twine,    Mats,   French    and    German 

Baskets, 

No.  a8o  Washington  Street, 

■     BETWEEN  WARREN  AND  CHAMBERS  STREETS, 
l?:lllSi^^:\  NEW  YORK. 


Excelsior    Patent    Cordage    Company, 

Water,  near  Bridge  Street, 

Brooklyn,     New    York. 

The  superiority  of  ROPES  made  by  their  Machinery  is  fully  established,  and  they  are  prepared  to  execute 
orders  for  the  various  sizes  of 

Manilla     Cordage, 

Imade  by  their  Patent  Machinery,  thereby  doing  away  with  the  rope  walk. 

ROPES  made  by  their  Machinery  are  more  flexible  and  uniform,  and  consequently  more  durable  than  ropes 
made  in  the  ordinary  way,  are  not  wiry,  always  retaining  the  twist  as  laid  up,  and  what  is  of  importance  to  con- 
sumers will  not  hink  in  using. 

BUYERS  are  invited  to  examine  the  process  of  manufacture,  an  inspection  of  which  will  satisfy  all  that  a 
greater  degree  of  strength  must  be  obtained. 

An  assortment  of  the  different  sizes  may  be  found  at  the  store  of  the  Agency,  and  the  attention  of  the  trade  is 
irlvited  to  its  inspection. 

Apply  to  either  of  the  Agents. 

J.   Atkins  &  Co.,  A.   R.   Frothingham, 

38  SOUTH  STREET,  NEW  YORK. 
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FRENCH     WHITE    ZINC     PAINT 

FROM   THE 

ViEILLE      MONTAGNE     C  O. 

OF     PARIS. 


This  Paint  is  adapted  to  all  purposes  to  which  the  best  White  Lead  is  applicable.i 
It  does  not  turn  Yellow,  as  lead  invariably  does,  and  will  acquire  the  hardness  and 
smoothness  of   coach   pannelling  without   the  aid   of  varnish,    and   is  easily  washed.. 

200  lbs.  will  cover  as  much  surface,  with  the  same  body,  as  250  lbs.  of  lead. 
For  Sale  Dry  and  in  Oil  by  the  Co.'s  Agent, 

JOSEPH    M.    STRONG, 

83  Reade  Street,  New  York. 


WOODRUFF    &    ROBINSONS, 
FISH    AND    SALT  MERCHANTS, 

No.  4.4.  FRONT   STREET, 

AND 

Nos.   12  &  14    COENTIES'   SLIP, 
N  E  W    Y  O  R  K. 


IW°  All  kinds  of  Produce  bought  and  sold  on  Commission. 
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BROWNSON,  SLOCUM  &  HOPKINS, 

Importers  and  Jobbers  of 

Guns,    Cutlery,    Padlocks,    &c. 

26  Dey  Street,  New  York. 


Jos.  Rodgers  &  Sons, 
Geo.  Wostenholm  &  Sons, 
Needham  Brothers, 
Luke  Firth's, 
Josiah  Barnes, 


Edward  Barnes, 
A.  Hobson  &  Sons, 
W.  S.  Butcher's, 
Wade  &  Butcher's, 
W.  &  S.  Horrabin's, 


And  other  celebrated  Makers. 

POCKET,    PEN,   BOWIE,   &   SPORTSMAN'S 
KNIVES,  SCISSORS,  RAZORS,  &c. 

Rodgers, 


Garsides, 
Askham, 
Booths. 


TABLE    CUTLERY, 

Carvers'  Steels,  &c. 


Silver    Plated    Ware. 


IipporUrs^Jodders  Of 


Tea  Sets, 
Castors, 

Comrtiunion  Sets, 
Cake  Baskets, 


Comprising 

Ice  Pitchers, 
Vegetable  Dishes, 
Coffee  Urns, 
Cups,  Goblets,  &c.,  &c. 

ALSO 


CUTLERY. 

SPORTINGARTICLES 

Jind 

FIE  HARDWARE 


"GENUINE  NICKEL  SILVER," 

Forks,  Spoons,  Ladles,  Fruit  Knives,  Fish  Carvers, 
Pen  Knives,  &c.,  &c. 


Fine  English  Double  Guns 

Manufactured  Expressly  for  us. 

Rifles  on  Hand,  and  Made  to  Order. 

Sporting  Articles  of  all  Kinds. 

Pistols    of   Every    Description. 
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AMERICAN     IVORY    COMB     Co., 
64  Reade  Street,  New  York. 


A 


The    Best    Assortment    of    Ivory  Goods  in  the  World,  and  the 

"ONLY" 

Manufacturing  Depot  in  the  City- 


S.     L.     D  U  R  Y  E  E, 

SUCCESSOR  TO  BEERS  &  BOGART, 
Importer  of 

BRANDIES,  WINES,   SEGARS,  &c., 

AND  SOLE  IMPORTER  OF  THE 

EXCELSIOR     CHAMPAGNE 
For  the  United  States, 

34    BROADWAY, 

New  York, 


E 


ALLEN     &     POILLON, 

Importers  and  Wholesale  Dealers  in 

Foreign    Fruits,    Nuts,    Olive  Oil^, 
Sauces,  Sardines,  Pickles,  Preserves,  &c.. 

No.  66  FRONT  STREET, 

NEW     YORK. 
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KNAPP  BROTHERS  &  Co., 

:  MANUFACTURERS  OF 

ADAMANTINE     CANDLES, 

No.  57  Broad  Street, 

New  York. 


L.  E.  AMSINCK, 

No.    92    Pearl    Street,    New    York, 

Sole  Agent 

IN  THE  UNITED  STATES  AND   CANADA,  FOR 

HEIDSIECK   &    Co.    CHAMPAGNE, 

CRUSE  &  FILS  FRSrES, BORDEAUX. 

WIDOW  DE  X.  HARMONY  &  CO., CADIZ. 

FORTO  CHAMICO  SON  &  SILVA, OPORTO. 

THE  ROYAL  OPORTO  WINE  CO., OPORTO. 

JOAO  DE  BRITO, LISBON. 

THOMAS  HINE  &  CO.,    .    .    COGNAC. 


Holmes,  Booth,  &  Haydens, 

Manufacturers    of 

Sheet  Brass,  Copper,  German  Silver  and  Plated  Metal, 

Brass,  Copper,  and  German  Silver  Wire, 

COPPER  rivets  and  BURRS, 

Daguerreotype  Plates,  Mattings,  Preservers,  Cameras,  Cases,  &c. 

81  CHAMBERS  STREET,  NewYokk. 

M^anufactory  at  Waterbury,  Conn. 

Gold    and   Silver,  and   Gold    and   Silver   Plated   Metals,  Manufactured   and   Rolled   to    Order.    , 
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Samuel    Perry, 
Produce    Commission    Merchant, 

AND  DEALER  IN 
Butter,  Cheese,  Flour,  Grain,  Beef,  Pork,  Seeds,  Wool,  Hops,  and 

Produce  Generally, 
Nos.  3  FRONT  &  28  MOORE  STREETS,  New  York. 


VAN  BRUNT  &  WATROUS, 

Wholesale  Dealers  in 

Beef,  Pork,  Hams,  Shoulders,  Lard,  Tongues,  Smoked  Meats,  &c. 

200  &  202  CHAMBERS  STREET, 
NEW     YORK  . 

Charles  S.  Watrous,  Theodore  Van  Brunt,  George  F.  Van  Brunt. 


SLAUGHTERING  AND  PORK  PACKING,  AT  317  TO  331  WEST  i8th  STREET,  NEAR  10th  AVE. 


HoppocK,  Garbutt  &  Co. 
Grocers  and  Commission  Merchants, 

Nos.  Sy,  89  &  91  Warren  Street, 

(First  Door  East  of  Greenwich  Street,  New  York.) 

MOSES  A.  HOPPOCK,  JULIUS  D.  ROBERTS, 

ELMER  H.  GARBUTT,  MORTIMER  HENDRICKS. 

WILLIAM  H.  BLACK, 


Ephraim  Treadwell's  Sons, 
Ship   Bread   and  Cracker   Bakeries, 

104  Warren  St.,  275  Washington  St.,  and  244  Front  St., 

NEW    YORK. 

WM.  E.  TREADWELL,  WM.  HUSTACE. 

46 


sf^  .     H  O  V  ^ 
-V  Commission  Merchants,         O 


AND 


Manufacturers  of 


1 

T. 

O 

0 

R 

0 

I  T,     C 

T, 

0 

T 

H 

s. 

WAREHOUSE, 

72 

J 

0 

H   N 

S    T    R    E 

E 

T, 

NEW    YORK 

■ 

• 

John 

w. 

H0YT5 

• 

Ed 

WARD 

Griffith, 

4t 

The  New  York  Steam  Heating  Company, 


Proprietors  and  Manufacturers  of 


Gold's  Patent  Low  Pressure  Self-Regulating 

STEAM     HEATING     APPARATUS 


For  Warming,  by  Steam, 

Private  Residences,  Public 
Buildings, 


Churches,  Stores,  Hospitals,  Hotels, 
Greenhouses,  Graperies, 

&c.,  &c. 


OFFICE,     442     BROADWAY, 

Steam  Fitting  Establishment,   i^^j  &  39  Greene  St. 
Radiator    and    Screen    Manfuactory,    New     Haven,    Ct. 


Descriptive  Pamphlets  of  the  Apparatus,  with  a  Treatise  on  Artificial  Warming,  by) 
Prof.  Benj.  Silliman,  Jr.,  can  be  procured  upon  application  at  the  Office  of  the  Company, 
where  references  can  be  obtained,  and  the  Apparatus  seen. 

DAVID  M.  HOLDREDGE,  Secretary. 
LEWIS  M.  HILLS,  President. 
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RICH     SILVER     PLATED     WARE. 


Tea  Sets, 
Urns  and  Kettles, 
Cake  Baskets, 
Castors,  Waiters, 
Butter  Dishes, 
Entre  Dishes, 
Communion  Serv- 
ice. 


Cups,  Goblets, 
Beer  Mugs, 
Bar  Strainers, 
Bar  Mixers, 
Napkin  Rings, 
Pitchers, 
Knives,  Spoons, 
Forks,  &c.,  &c. 


Manufactured  by 

E.  P.  BRAY  &  Co.,  Agents. 

Sample"  Room,  No.  41   Maiden  Lane  (Up  Stairs),  New  York. 

LORIN     PALMER, 

Successor    to    SMITH,     PALMER    &    Co, 

Manufacturer  and  Dealer  in 

Imported  Havana  &  German  Cigars. 

73   Water  Street,  New  York. 

JOHN     E.     STOW, 

Wholesale  Dealer  in 

FOREIGN    AND    DOMESTIC    FRUITS, 

No.  90  South  Street  (Opposite  Fulton  Ferry), 
NEW     YORK. 


APPLES,  POTATOES  AND  ONIONS 

Of  all  Kinds  Put  up  in  the  best  manner  for  Shipping  to  any  Climate. 
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I   would  respectfully  call  attention  to  the 

Fine    East    India    and    Topaz    Pale    Ales, 

MANUFACTURED  AT  THE  ABOVE  ESTABLISHMENT. 

"  At  all  times  healthful  and  invigorating,  it  becomes  at  once  a 
favorite  and  delightful  beverage." 

CHAS.    PARTRIDGE'S 

Celebrated    Matches,    all    Kinds    and   Styles    known, 

No.   125  MAIDEN  LANE,  NEW  YORK. 

>  I 

Water-proof  Variegated  Matches. 

These  are  warranted  equal,  in  color,  style,  and  durability,  to  the  best  imported  matches.  They  may  be  soaked 
months  without  injury,  unless,  perhaps,  the  stick,  by  absorption. 

Square  Splint  Matches. 

These  are  white  tips,  put  up  in  the  favorite  Clark  style,  in  large  square  pasteboard  boxes. 

Round  Wood  Box  Matches. 

Partridge's  celebrated  black  tip  matches,  put  up  in  common  and  large  size  boxes. 

Superior  Round  Splint  Matches. 

Partridge's  premium  black  tip  matches,  put  up  in  various  sizes  of  paper  boxes. 

Parlor  Matches  without  Sulphur. 

Partridge's  celebrated  ^r/wmec?  matches.     These  are  more  desirable  for  family  use  than  any  other  match. 

Superior  Wax  Tapers. 

Partridge's  premium  wax  tapers,  which  burn  from  one  to  ten  minutes,  and  are  almost  indispensableto  travellers, 
and  for  sleeping  apartments.  They  are  economical,  being  a  complete  substitute  for  a  constant  hght.  These  are 
put  up  in  desirable  styles,  to  carry  in  the  pocket  and  for  family  use. 

Cigar  Lighters. 

These  are  indispensable  to  smokers.  The  diamond  points  and  fusees  should  be  inserted  in  the  end  of  the  cigar, 
then  ignited  by  friction.  The  INEXTINGUISHABLE  CIGAR  LIGHTS  are  a  new  article— they  produce  a 
blaze  which  cannot  be  blown  out. 

CHARLES  PARTRIDGE,  125  Maiden  Lane. 
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PETER    LORILLARD, 

Manufacturer  of 

SNUFF    AND  CUT   TOBACCO, 

Nos.  i6  &   i8    Chambers  Street, 

Formerly   42    Chatham   Street,    NEW   YORK, 

ESTABLISHED   IN    1760. 

Having  removed  to  his  new  store  in  Chambers  Street,  he  would  call  the  attention  of 
the  trade  to  his  removal,  and  to  the  articles  of  his  manufacture,  comprising : 


Rose  Scented  Maccaboy  Snuff. 
Coarse  Rappee  do. 

Fine         do.  do. 


Scotch  Snuff. 

High  Toast  Scotch  Snulf. 

Fresh  do.       do. 


Also,   all   kinds   of  Snuff  and  Fine    Cut  Tobacco.      By  addressing   as   above   a  full 

Price  List  will  be  sent. 


DAYTON,    SPRAGUE    &    Co., 

IMPORTERS  AND  DEALERS  IN 

Foreign    and    Domestic    Liquors,    Wines,    &c. 

AND  MANUFACTURERS  OF 

Alcohol    &   Cologne  Spirit, 

107  FRONT  STREET,  69,  71   &  ^z  ROBINSON  STREET, 

NEW   YORK, 
Keep  constantly  on  hand  a  large  assortment  of 

Old    Bourbon  and  Monongahela  Whiskey. 
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STARCH. 

T.    KINGSFORD    &    SON'S 
Pure  Oswego  Starch 

Has  established  a  greater  celebrity  than    has    ever  been  obtained  by  any   other  Starch. 

Having  doubled  the  capacity  of  their  works,  they  will  now  be  enabled  to  meet  the 
demand. 

Their  works  are  the  largest  of  the  kind  in  the  world,  the  production  being  over  20  tons 
of  starch  each  day. 

The  great  desideratum  in  starch,  and  that  which  it  is  exceedingly  difficult  to  secure,  is 
uniformly  good  quality. 

None  of  inferior  grade  is  ever  wanted  by  the  consumer  ;  and  every  grocer  is  aware  of 
the  annoyance  caused  by  even  a  slight  variation  in  the  quality. 

Their  Starch  is  perfectly  pure.  None  below  the  standard  is  ever  allowed  to  go  out  of 
the  factories,  and  not  a  box  has  ever  been  returned  to  them  as  defective. 

Mr.  Kingsford  has  been  engaged  in  the  manufacture  of  starch,  continuously,  for  28  years, 
and  is  the  inventor  of  the  process  for  making  Corn  Starch. 


KINGSFORD'S 

OSWEGO   CORN   STARCH, 

Known  also  as  Prepared  Corn,  is  the  most  delicious 
of  all  preparations  for 

Puddings,    Blanc    Mange,    Cake,  &c. 

It  also  takes  the  place  of  Bermuda  Arrow  Root,  to  which  it 

is  preferable  on  account  of  its  greater 

purity  and  delicacy. 

Inferior  and  spurious  articles  are  sold  as  Corn  Starch,  and  also  under  other  names. 
Our  Prices  are  the  Market  Rates  for  best  qualities. 

E.  N.  Kellogg  &  Co.,  Agents, 

196  Fulton  Street,   New  York. 


pay  an  &  carhart, 
Manufacturers     of     Clothing, 

ii8     and    120    Duane  St.,     New    York, 

Bet.  Church  St.  and  Broadway, 

And   72   Canal  St.,  New  Orleans. 
THOS.  C.  PAYAN.  THOS.  F.  CARHART. 

S.  W.  Hopkins  &  Co., 
GENERAL    COMMISSION    MERCHANTS, 

No.  43  Front  Street,  New  York. 

*-* 

Merchandise  imported  into  this  market  by  parties  out  of  the  city,  entered  at  the  Custom  House,  and  forwarded. 
Particular  attention  given  to  orders  for  tlie  purchase  of  goods.        Cash  advances  made  on  consignments. 

REFERENCES. 

MESSRS.  P.  &  J.  P.  HA  WES  &  CO.,  Boston. 


HON.  DANIEL  F.  TIEMANN,  Esq.,  Mayor  of  Ne-sv  York. 
WM.  A.  COBB,  ESQ.,  Pres.  Fulton  Fire  Ins.  Co.,  New  York. 
MESSES.  T.  B.  CODDING-TON  &  CO.,  New  York. 


MESSRS.  FARRAE,  FOLLETT  &  CO.,  Boston. 
MESSRS.  THOMPSON  &  OUDESLUYS,  Baltimore. 


MESSRS.  E.  PRATT  &  BROTHER,  Baltimore. 

SYDNEY  W.  HOPKINS.  CURTIS  C.  BEAN. 


S.     M.     Peyser, 


Importer  of  German  Zephyr  and  Shetland  Wools,  Patterns,  Canvass,  Chenilles,  Floss 

and  Purse  Silks,  Parisian  Head  Dresses,  and  Rich  Fancy  Hair  Pins. 
All  Kinds  of  Ladies'  Dress,  Cloak  and  Mantilla  Trimmings,  Gold  and  Silver  Fringes, 
Braids,  Tassels,  Bullion,  &c.,  &c.,  for  Military  and  Masonic  Purposes,  and  a  great  variety 
of  Paris  Fancy  Articles,  at  Wholesale  and  Retail. 

487  Broadway,  Corner  of  Broome  Street,  near  the  St.  Nicholas  Hotel,  New  York.. 


All  Orders  for  Embroidering  with  Silk,  Gold,  and  Silver,  Tracing,  &c.,  &c.,  promptly  attended  to. 
Merchants  will  find  all  the  above  articles  in  great  variety,  and  on  very  favorable  terms. 

J.    Wilcox   &   Co., 
Carpet    Bag,    Leather    Belt,     and    Hoop    Skirt 

MANUFACTURERS, 

West    Meriden,    Conn.. 

>-* 

office    and    Depot,     13     Barclay    Street,    New    York. 


L  E  A  R  Y     &     Co., 

Nos.   3,  4,  &  5   Astor  House,  Broadway,   New  York, 

HATTERS    &    IMPORTERS 

OF 

Paris  Silk  and  Soft  Hats,  Silk  Umbrellas,  Jouven's  Kid  Gloves,  English  Water  Proof 

Coats,  and  every  article  of 
GENTLEMEN'S    FURNISHING    GOODS. 

GURNEY     &     U  N  D  E  R  H  I  L  L  , 

Successors  to  A.  N.  BROWN  &  Co. 

WHOLESALE    DEALERS    IN 

Butter,   Cheese,  Lard,   Pork,  Smoked  Provisions,  &c. 

No.   79   Dey  Street,   New  York. 

Wm.  Gurney.  Jas.  W.  Underbill. 

Charles   T.    Goodwin, 

Manufacturer  of  all  kinds  of 

SHIP   BREAD  AND  CRACKERS, 

155  South  and  205  Cherry  Sts.,  New  York. 

FLOUR  AND  MEAL  BY  THE  BARREL. 


lit' 


Pilot  Bread,  Navy  Bread,  Soda  Biscuit,  Cream  Biscuit,  Wine  Biscuit,  Lemon  Biscuit,  Egg  Biscuit,  Ginger  Snaps, 
California  Biscuit,  Hand  Butter  Crackers,  Extra  Butter  Crackers,  Plain  Butter  Crackers,  Pic-Nic  Crackers,  Lemon 
Crackers,  Hand  Sugar  Crackers,  Water  Crackers,  Boston  Crackers,  Fancy  Crackers,  Graham  Crackers. 

M.  Armstrong  &  Sons, 

Nos.  17  and  19  Ferry  Street,  New  York, 
Wholesale  Dealers  in 

LEATHER  AND  SHOE  FINDINGS, 

IMPORTERS    OF 

French,  German,  and  English  Calf  Skins,  Patent  Leather,  Morocco,  Shoe  Thread,  Gal- 
loon Eastings,  Boot  Webs,  &c.,  &c. 
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THE    ULSTER    IRON    WORKS, 

SAUGERTIES,  ULSTER  COUNTY,  N.  Y. 

-lanufacture  Round,  Square,  Flat,  Scroll,  Band,  and  Hoop-Iron  of  very  superior  quality, 
^articular  attention  given  to  Axe  Iron,  Chain-cable  Iron,  Iron  for  Bridges  and  Ship's 
Braces,  Horse  Shoe  Iron  and  fine  Hoops  S  and  f  x  22. 

Address  all  orders  to 

J.  &  L.  TUCKERMAN, 

106  Washington  Street,  New  York  City. 


PRIME    &    WOOLSEY, 

Dealers  in 

Fish  and  Provisions,  Butter,  Cheese,  Lard,  &c., 

OILS  AND  CANDLES, 
No.    213    FRONT    STREET, 

Near  Beekman  St., 
ZRA    W.    WOOLSEY,     |  NEWYORK. 

[ENRY    R.    PRIME. 


HENRY    V.    SCHENCK, 

Wholesale  Dealer  in 

Vlackerel,  Salmon,  Herring,  Pickled  &  Dry  Codfish,  &c, 
No.    126    W  E  S  T    S  T  R  E  E  T, 

Between  Fulton  &  Dey  Sts., 

NEW     YORK. 


J.    &    A.    B.    SPEI  R, 
Ship  Bread  and  Cracker  Bakery, 

ESTABLISHED    1805, 

94  &  96   PINE    S  T  R^E  E  T , 

NEW      YORK. 

*-* 

The  attention  of  Shippers  and  others  is  invited  to  the  superior  mode  of  manufacture  of  this  Establishment, 
Bread  packed  in  Lockers  and  delivered. 
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A.    M.    COFFIN, 

54    Front     Street,      New    York, 

Dealer  in  and  Repacks 

Butter,  Cheese,  Lard,   Fruit,  Beans,   Seeds,  Peas,  and  all  kinds  c 

Domestic  Produce, 

For  Australia,   California,   South   America,  West  Indies,  and   Southern   States. 

HOL  D  ANE    &    Co., 

COMMISSION     MERCHANTS, 

For  the  sale  of 

Locomotive,  Boiler,  Sheet,  and  Angle  Iron ;    Pig'  Iron ;  Boiler  Rivets  and  Bar  Iron 

ALSO,  MANUFACTURERS    OF 

Wire  and  Wire  Rods,  Nail  Rods,  Shapes  and  Pump  Chains, 

84  &  86  WASHINGTON  STREET, 

JOHN  H.  HOLD  ANE,      )  tst  Ynrl^i 

JAMES  H.  HOLD  ANE.    \  ^^^^    ^  ^^^' 

*-* 

Orders  for  rolling  all  kinds  of  Iron  and  Wire  Rods,  received  for  the  Greenwich  Iron  Works. 

U.    H.    DUDLEY    &    Co. 

Wholesale  Dealers  in 

FOREIGN     FRUITS,    &c.    &c 

168   Front  Street, 

U.  H.  DUDLEY.  NEW   YORK.  W.  E.  BROWER. 

HARRY  BURRELL  &  Co., 

PRODUCE     MERCHANTS. 

64    Pearl    &    38    Water    Streets, 

(formerly  at  15  front  street,) 
^New  York. 


DEALERS     IN     CHEESE,     BUTTER,    &c.    &c 

5G 


JOHN  THURSBY'S  SONS, 

Patent  Cordage  Manufacturers,  and  Dealers  in  Hemp, 

NEW  YORK. 


Our  Business,  Established  by  the  late  John  Thursby,  Forty  Years  since,  has 
gradually  grown,  until  we  can,  without  pretence,  claim  to  have  the  Oldest  and  Most 
Extensive  Rope  Manufactory  in  the  United  States. 

Combining  all  the  Real  Improvements,  which  Science  and  Mechanical  Skill  have 
from  time  to  time  developed,  we  Manufacture  Cordage  of  all  Kinds,  Equal,  if  not 
Superior,  to  any  in  the  World. 


Manilla  Rope, 

Do.     Tarred  do. 

Do.     Bolt  do. 

Do.     Canal  and  Whale  Lines, 
iussia    White  Rope, 

Do.       Tarred  do. 


Russia    Bolt  Rope, 

Do.      Whale  Lines, 
American  White  Rope, 

Do.       Tarred  do. 
Spunyarn  and  Marline, 
Housline  and  Hambroline, 


Rounding,  Seizing,  &c. 

Italian  White  Rope,  and  Packing, 

Do.    Bell  and  Sash  Cord, 
Deep  Sea  and  Hand  Lead  Lines, 
Log    and    Cod    Lines,     Halyards, 
&c.,  &c. 


Ship  Chandlers  and  Dealers  in  Rope  Supplied  with  any  quantity  at  shortest  notice, 
3n  the  most  favorable  Terms. 

Complete  Gangs  of  Rigging  Made  to  Order  in  a  Superior  Manner,  from  the  Best 
Materials. 

FACTORY,  BROOKLYN,  E.  D.  OFFICE,  238  FRONT  STREET,  N.  Y. 

Edward    Godfrey    &    Sons, 

No.   34.  Spruce  Street,  New  York. 

[mporters  of  Shoe  Findings,  Lastings,  Galloons, 
French  Calf  Skins,  Shoe  Thread,  &c. 


Hides,   Leather,   Calf   Skins,   &c.   Sold  on  Commission. 

ALLEN,  McLEAN  &  BULKLEY, 

Importers  &  Wholesale  Dealers  in 

FOREIGN  &  DOMESTIC  DRY  GOODS. 


iVILLIAM  ALLEN, 

AMES  McLEAN, 

»V ALTER  H.  BULKLEY. 


49   chambers  Street, 


NEW  YORK. 
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CARPETS  ! 

REMOVAL    OF    CARPETS    TO    NEW    STORES. 

The  Subscriber  has  moved  to  his  new  and  spacious  stores,  273  Canal  Street,  and  31 
Howard  Street,  N.  Y.,  whera  he  is  prepared  to  exhibit  a  very  fine  assortment  of  Carpets, 
in  new  patterns,  at  reduced  prices,  viz. — 

MEDALLIONS. 

VELVET  CARPETS,    ....         from  $1  25  to  162^  per  yd. 
TAPESTRY  BRUSSELS, 
BRUSSELS,  .... 

THREE-PLY  CARPETS,       . 
INGRAIN  do.         all  Wool, 

Do.  do.  Cotton  and  Wool, 

OIL  CLOTHS,  VENETIANS,  RUGS,  DRUGGETS,  TABLE  AND  PIANO 
COVERS,  MATTINGS,  MATS,  &c.  All  at  low  prices,  and  all  Goods  sold  in  the 
Retail  Department  will  be  sold  for  CASH. 

GEORGE   E.    L.   HYATT, 

273    Canal    Street,    and    31    Howard    Street 

(150  Feet  East  of  Broadway),  NEW  YORK. 

Also  Sole  Agent  for  selling  Auburn  Power  Loom,  and  Auburn  Prison-made  3 -ply.  Ingrain, 
and  Venetian  Carpets.       N.B. — Church  Carpets  made  to  order. 
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Ferdinand  Zogbaum  &  Fairchild, 

Importers  and  Manufacturers  of 

MUSICAL  INSTRUMENTS,  STRINGS,  &c.,  &c., 

No.    10    Maiden    Lane, 

New  York. 


The  Subscribers  have  made  arrangements  with  the  most  celebrated  manufacturers  i 
Germany,  France,  and  Italy,  for  the  importation  of  Musical  Instruments  and  String 
of  every  description.  Having  secured  the  exclusive  products  of  some  of  the  most  cele 
brated  makers,  and  purchasing  mostly  for  Cash,  they  can  offer  unusual  advantages  to  bu) 
ers,  as  regards  cheapness  and  excellence  of  quality. 

In  addition  to  our  importations,  we  can  with  confidence  recommend  our  own  manufao 
ture  of  Saxhorns,  Cornets,  &c..  Guitars,  Flutes,  Clarionets,  Banjos,  Tamborines,  Drum; 
&c.  Our  particular  attention  is  given  to  the  manufacture  of  those  Instruments,  from  thti 
plain  to  the  elaborately  finished,  which  are  made  at  our  own  factory  in  this  city,  inni 
mediately  under  our  own  supervision,  and  none  but  the  most  experienced  workmen  an 
engaged  in  the  getting  up  of  them.  City  and  country  merchants  who  desire  to  purchasi^ 
from  a  select  and  complete  stock,  and  at  acceptable  prices,  are  respectfully  invited  t( 
inspect  our  goods. 

F.  ZOGBAUM  &  FAIRCHILD,  No.  lo  Maiden  Lane,  N.  Y. 
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Mead,  Belcher  &  Titus, 

WHOLESALE     GROCERS, 

No.   55   Cortlandt  Street, 

BETWEEN  GREENWICH  AND  WASHINGTON  STREETS, 

Vm.  K.  Mead,  )  XTT7T7S7-     vriTflT  (  George  P.  TiTus, 

OHN  S.  Belcher,      j  JNliW      lUKJ^.  j  John  Boyd. 


ESTABLISHED  IN  1825. 
— , t-t 

DWIGHT     BISHOP, 

DEALER     IN     FURNITURE, 

Wholesale  and  Retail, 

394  Hudson  Street,  New  York. 

»»« 

lich  Rosewood   Parlor  Suites,  in  Brocatelle  and   Fancy  Covers ;    Looking   Glasses ; 
Mattresses  and  Palliasses;  "Knock  Down"  Chairs,  &c.,  for  Shipping. 

^^"  The  Trade  supplied  with  the  "  Furniture  Manufacturing  Company's"  Goods  at  List  Prices. 
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T.    H.    Browning    &    Co. 

Formerly  of  the  Firm  of  SPEIR,  BROWNING  &  Co., 

>Hip   Bread    and    Cracker   Bakers, 

No.  20  Albany  Street  (Between  Washington  and  West  Streets),  New  York. 

►-4 

The  attention  of  Shippers  and  others  is  invited  to  the  superior  mode  of  Manufacture  of  this  Establishment. 
Particular  attention  paid  to  Putting  up  Packages  of  assorted  Biscuit  for  Offices  and  Families. 

Soda,  Wine,  Milk,  Lemon,  Abernethy,  and  California  Biscuits ;  Boston,  Butter,  Sugar,  Graham,  Water,  Fancy, 
)yster,  and  Farina  Crackers. 

T.  H.  BROWNING.  F.  T.  MESEROLE. 


Dorchester  Olive  Freestone  Company. 

A  BEAUTIFUL  BUILDING  MATERIAL. 

phe  Freestone  brought  to  this  market  by  the  above-named  Company  has  been  successfully  introduced  into  some  of 
be  most  conspicuous  buildings  in  New  York  and  Brooklyn,  and  there  is  now  no  doubt  of  its  adaptation  to  both 
*UBLic  Buildings  and  Private  Dwellings,  from  the  fine  color,  durabihty  and  cheapness  with  which  it  can  be 
iianufactured.  The  American  Exchange  Bank  and  Times  Buildings  are  good  specimens,  and  perhaps  few  who 
fass  them,  but  will  admire  this  beautiful  stone.  It  should  be  generally  understood  that  this  material  was  supplied 
rom  the  quarries  of  th's  Company ;  and  they  are  now  ready  to  make  contracts  for  any  amount,  as  they  have  the 
lost  extensive  quarry,  and  the  only  one  of  uniform  color  in  the  world.     Their  office  is — 

58  BEAVER   STREET,   NEW   YORK,  Opposite  Delmonico's. 

ROBERT  MIDDLETON,  Secretary. 
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SuYDAM,  Lambert  &  Co., 
WHOLESALE   GROCERS, 

107   &   108   West  Street, 

Between  Cortlandt  and  Liberty  Streets,  New  York. 

John  H.  Suydam.  )  j  D.  B.  Bissell. 

Robert  Lambert,  f  1  Daniel  R.  Suydam. 

Robert    L.    Case, 

Wholesale  Dealer  in 

Choice    Family  Dairy   and   Shipping   Butter,  English  Dairy  and 

Pine  Apple  Cheese. 

171  pearl  street,  corner  pine, 
New   York. 


1 


PiNNEO     &     Co., 

Importers  and  Jobbers  of  Silks,  Ribbons,  Flowers^ 

and  Millinery  Goods. 

Journal  of  French  Fashion,  "  Le  Moniteur  de  la  Mode."     Sole  Agents  for  the  United  States. 

No.   76   CHAMBERS   STREET,    NEW    YORK. 

H.  O.  PINNEO,  E.  C.  CHAPIN,  G.  H.  SANFORD.' 


Frothingham     &    Baylis, 

(Late  Benjamin  Flanders  &  Co.,) 

80        South        Street, 

OfFer  for  Sale 

Cotton    Duck    of  the    most    Approved    Brands, 

Including  U.  S.  PILOT  DUCK,  hard  and  soft,  all  numbers.     COLUMBIA  DUCK,  hard  and  soft,  all  numbers.^ 
WILLIAM'S  do  do.  Nos.  i  to  4.     COASTING       do.  do.  Nos.  i  to  4. 

Light  and  heavy  Cotton  Ravens,  Cotton  Ship  Duck.     Also  Russia  Duck  and  Bolt- 
Rope,  Scotch  Duck,  Burlaps  and  Osnaburgs,  Cotton  and  Flax  Twine,  Gunny, 
Seamless,  and  Grain  Bags :  also  Cotton  Duck  of  all  widths  and  numbers. 
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Skirt  Dealers,  before  you  purchase,  visit  ,, 

The  New  York  Extension  Skirt  Depot. 


^^D       EXT£^ 
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With  Adjustable  Piccolomini  Bustle. 


The  enormous  demand  that  has  arisen  for  the  Extension  Hoop  Skirt,  has  induced  the  Proprietors  to  concentrate 
'  their  energies  on  the  production  of  the  aforesaid  Skirt  in  all  its  varieties  and  prices ;  thus  for  the  first  time  giving 
Dealers  in  Skirts,  as  a  necessary  result,  A  SKIRT  OF  A  HIGHER  DEGREE  OF  PERFECTION  AND  AT 
MUCH  LOWER  PRICES. 

The  Skirts  all  being  made  Without  Sewing,  each  machine  made  Skirt  is  warranted  to  be  equal  in  wear  to 
one  dozen  hand-sewed  Skirts. 

The  Piccolomini  Bustle,  a  new,  simple,  beautiful,  and  useful  contrivance,  far  surpasses  anything  of  the  kind  ever 
invented,  and  which  covers  in  this  hne  every  want  heretofore  known.  Prices  range  from  $4  per  dozen  and 
upwards,  embracing  all  the  intermediate  prices  from  Children  to  Adults,  and  reaching  to  the  very  finest 
quahty  Skirt.  Will  be  sold  in  quantities  to  suit  purchasers  and  on  liberal  terms.  Skirts  can  be  put  up  in  packages 
one  dozen  each,  and  if  ordered  can  be  sent  by  Express  to  any  part  of  the  United  States. 

WiLLOUGHBY    H.    ReED    &  Co., 
No.  127   Duarie,  corner  Church  Street,  New  York. 


P.S.  Dealers  ordering  Skirts  will  please  state  about  the  price  wanted,  to  insure  satisfaction. 

6 
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WELLINGTON   &   ABBOTT, 

SUCCESSORS  TO 
A.    SEIGNETTE    &    Co., 

No.     47     WATER     STREET, 

NEW  YORK. 

IMPORTERS      OF 

BRANDIES,     GINS,     WINES,    FRUITS,     &c. 

Sole  Agents  in  the  United  States  for  the  following  highly  celebrated  Brandies,  &c. 

COG  N  A  G  , 
JULES     ROBIN    &     Co. 

E  O  G  M  E  L  L  E  , 
ALEX.    SEIGNETTE,  P.    LEVEQUE  A.    DELUCE. 

FINE    OLD    GHAMP  AGNE. 
E.  GEANTY.  H.   SUTTON. 

HOLLAND    GIN 
GRAPE  LEAF.  DEW   DROP. 


We  have  constantly  on  hand  a  large  stock  of  the  various  grades  of 

Port,  Sherry,  Madeira,  Malaga,  Claret, 
Champagne  and  other  Wines, 

ALSO 

SCOTCH  AND  IRISH  WHISKIES,  JAMAICA  AND  ST.  CROIX  RUMS^  WHITE  WINE  VINEGAR, 
BORDEAUX  prunes;  OLIVE  OIL,  WALNUTS,  CASTILE  SOAP,  &c.,  &c. 

N.  B.     All  for  sale  from 

United     States     Bonded     Warehouses, 

Entitled  to  Debenture, 
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ESTABLISHED  IN  1825. 

D  WI  GHT     BIS  HOP,* 

Dealer  in 

Furniture,  Wholesale    and   Retail, 

394  Hudson  Street,  New  YorL 

»— • 

Rich  Rosewood  Parlor  Suites,  in  Brocatelle  and  Fancy  Covers. 
Looking  Glasses,  Mattresses  and  Palliasses,  "  Knock-down  "  Chairs,  &c.,  for  Shipping 

^^  The  Trade  supplied  with  the  *'  Furniture  Manufacturing  Company's  Goods"  at  List  Prices. 

POPHAM     &     HAXTUN, 

Manufacturers  of  and  Dealers  in 

OILS     AND     CANDLES, 

88    FR  ONT    STREET, 
NEW     YORK, 


LARD  put   up    in   packages    suitable  for  the  Californian,   West 
Indian,  and  South  American  Markets^ 

TOBACCO, 


DUBOIS   &   VANDERVOORT, 
Virginia  Manufactured  Tobacco  Commission  Merchants, 

No.  37   WATER  STREET, 

CORNELIUS    DUBOIS,  ]  ^NFWYORK 

JOSEPH    B.  VANDERVOORT.  J  x  ^    j_i    v »  j.    v^^  jlv  xi.  . 

All  the  favorite  brands  of  5's,  lo's,  lb.,  -J-  lb.,  32's,  and  Twists  both  Fancy  and  Staple,  adapted  to  all  markets. 
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ONLY    PRIZE    MEDAL    AWARDED    TO 
MARSH    &    Co., 

By  the  Industrial  Exhibition  of  all  Nations,  for  their 

NEW    PATENT    RADICAL    CURE    TRUSS, 

Reference,  as  to  its  superiority,  to  Profs.  WILLARD  PARKER,  JOHN  M.  CARNOCHAN,  &  VALENTINE 

MOTT.     An  extensive  List  of  Names,  of  mercantile  and  other  gentlemen  cured  by  this  Truss, 
may  be  seen  at  their  office. 

Surgical  and  Anatomical  Mechanicians,     Inventors  and  Manufacturers  of  all  kinds  of  Instru- 
ments for  Physical  Deformities.     Silk  and  Cotton  Elastic  Stockings  and  Knee  Caps  for  the  radical; 
cure  of  Varicose  Veins.     Also,  a  new  style  of  Suspensory  Bandages  and  Suspender  Shoulder  Braces. 

OPEN  FROM  7  a.m.  TILL  9  P.M. 

MARSH  &  Co.,  removed  to  No..  2  VESEY  ST.  (Astor  House),  NEW  YORK. 


TRUESDELL    &    Co., 

COTTON     BROKERS, 

141      Pearl    Street, 


Junction  of  .Beaver,  near  Wall, 

NEW  YORK. 


JAMES  A.  H.  BELL  &  Co., 

Manufacturers  and  Importers  of 

Paints,  Dry  Colors,  Pure  Boiled  Oil,  Varnishes, 

&c.   &c. 

149  MAIDEN  LANE,   Cor.   Front  Street, 
NEW  YORK. 


SUG A  R  ! 


The   United  States  Steam  Sugar  Reiii)ing  Company 

Are  now  making  at  their  Refinery  in  Washington,  Laight  and  West  Streets,  in  New 
York,  and  are  prepared  to  furnish  all  kinds  of  Sugars  and  Syrups. 

Circulars  containing  the  descriptions  and  prices,  can  be  had  on  application  by  mail, 
or  personally,  at  the  office  of  the  Company, 


95   WALL  STREET,  NEW  YORK. 
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HANKINS  &  WILLIAMS, 

Wholesale  Dealers  in 

FOREIGN  AND  DOMESTIC,  GREEN  AND  DRIED 

FRUITS. 

No.   69   Dey  Street^   New  York. 
C.  M.  HANKINS.  D.  V.  N.  WILLIAMS. 


SQ^UIRE     &     LANDER, 

(Late  Squire  &  Brother,) 
importers"   AND     DEALERS     IN 

WATCHES,  JEWELRY,   SILVER  WARE,  &c. 

No.  97   Fulton  Street  (Near  William),   New  York. 

►_, 

All  Goods  are  Warranted  to  be  as  represented.     All  Kinds  of  Watches  Repaired  by  the  most   Experienced 

Workmen. 
SILVER    EQUAL    TO     COIN. 

T.  D.  LANDER.  H.  N.  SQUIRE. 

JANE     McCOLLICK     &     Co. 

MANUFACTURERS  AND  DEALERS  IN  ALL  KINDS  OF 

Pickles,   Preserves,   Sauces,   Jellies,   Jams,   Catsups,   Syrups,   &c. 

Hermetically  Sealed  Fruits,  Vegetables  and  Pie-Fruits, 

And  Fine  Grated  Horse  Radish. 

229   WASHINGTON   STREET,   NEW   YORK. 
t-t 

Fruit  and  Vegetables  Put  Up  in  their  Natural  State.     As  large  an  Assortment  as  is  to  be  found  in  the  U.  S. 

JANE  McCOLLICK.  SEAMAN  LICHTENSTEIN. 

CARROLL,  HERRICK  &  MEAD, 

Wholesale  Dealers  in 

Gentlemen's  &  Youths'  Clothing  &  Furnishing  Goods. 

All  of  which  are  Manufactured  Expressly  for  the  Southern  Trade,  and  Sold  on 
Liberal  Terms  to  First  Class  Buyers. 

49   Chambers  Street,  New   York. 


Orders  Promptly  and  Faithfully  Executed. 
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p.    HARMONY'S    NEPHEWS    &  CO., 


IMPORTERS  OF 


SHERRY      WINE, 

Have   constantly  on  hand  a  large  assortment  of  the 
article  from  their  Establishments 

AT 

PORT     S  T  .     M  A  R  Y  '  S  / 

IN       S  P  A  I  N, 

including    their    choice 
Otoroso,  Amontillado,  and    Pasto. 


OFFICE,     8 1     GREENWICH     STREET,      ' 

New     York. 
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THEODORE     EVANS     &     CO., 


MANUFACTURERS    OF 


Silver  Tea  Sets,  Pitchers,  Waiters,  Cups,  Goblets, 

SPOONS,  FORKS,  KNIVES,  &c.  ^ 

No.     6     LIBERTY     PLACE, 

THEODORE  EVANS.  ''-^  -^^   ^  ORK.  jqhn  COOK. 


ELTING,     MASON     &     HATFIELD, 

Manufacturers  of 

Window  Shades,  Tassels,   Cords,  Loops,  Gimps,  &c. 

Importers  of 
DAMASKS,  SATIN  DE  LAINES,  LACE  AND  MUSLIN  CURTAINS, 

Gilt  Cornices,  Bands,  Pins,  Hooks,  &c.. 

Wholesale  and  Retail, 

345     BROADWAY, 

EVERETT    ELTING,  .rr     ^r   ^    r.    .. 

ARNOLD  G.  MASON,  NEW   YORK. 

JAMES  T.  HATFIELD. 


BrEEDEN       &       SOUTHWICK, 

107   and   109   Liberty  Street 

(AND    WALES,     EMMONS     &    CO.,    BOSTON), 
SOLE  AGENTS  FOR  THE    GOODYEAR   SHOE   ASSOCIATION, 

Comprising  all  the  Companies  in  the  U.  S.  Manufacturing  MetalHc  Rubber  Boots  and 

Shoes  under  Goodyear's  Patent. 
W.  H.  BREEDEN.  N.  SOUTHWICK. 
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Gec.    W     &    Jehial    Read, 

Manufacturers  and  Wholesale  Dealers  in 

HATS,    CAPS,    AND    STRAW    GOODS 

Paris  Style  Bonnets, 
Flowers, 
MBRELLAS,     PA  R  ASOLS, 

&c. 

I20    Chambers 

AND 

50     Warren     ^Streets, 

NEW  YORK. 
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<5     . 

Factory, 

3885   390  &  392   Broadway,   Albany,   N.   Y. 


DUE  DATE 


W 


ELLS  BINDERY  INC. 
ALTHAM,  MASS. 
DEC.  1963 
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Briggs,  Charles  Frederick,  1804-1877. 

The  story  o±  the  teie^raphf  and  a      ■. 

history  of  the  great  Atlantic  cable;  a  \ 

complete  record  o±  the  inception. 

progress,  and  final  success  of  that 

undertaking*  A  general  history  of  land 

and  oceanic  telegraphs*  Descriptions  of 

telegraphic  apparatus,  and  biographical 

sketches  of  the  principal  persons 

connected  with  the  great  work*  By 

Charles  F.  Briggs  and  Augustus  Maverick 

•  ••  New  York,  Rudd  &  Carle  ton,  1858. 
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